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Exploration 

The year 1009 will forever be famoui In the ansaU 
of (dentine accomplishment u having witnessed the 
ewteuful culmination of the agelong queat for the 
North Pole and the achievement of Commander Rob 
ert B Peary of the United State* navy In finally reach 
ln( tbla theoiethal point at the dome of the world 
after twenty three year* of practically uninterrupted 
endeavor will atand a* the moat dlfflt nit feat 
of ceocraphlcal exploration in the hletory of the 
world tt wa* eminently fitting that Peary should be 
the first to reach the North Pole for among all the 
Arctic explorers he was easily the first In practical 
knowledge and experience When he announced to the 
world on September 8th that on April 6lh 1909 he had 
reached the coveted goal his word was accepted with 
out question 8 ibscquently bis data was passed upon 
favorably by the National geographic Society of Amer 
lea which later presented him with Its medal and 
the verdict of this tribunal has been tacitly indorsed 
by the various learned societies throughout the world 

In our Issue of September 11th commenting upon 
the freely expressed doubts of Dr Cook* claim that 
he also and a year earlier had reached the North 
Pole we wrote The man who can look Death full 
iu the face throughout all the cruel sufferings of a 
two years search for the seer i of the froien North 
In built upon lines too noble to admit of the slightest 
subterfuge or misrepresentation It was evidently 
with the same ronvIUlon that the Danish authorities 
and the Danish people at large accepted Dr Cooks 
stupendous rlalm In a spirit of loyal belief which 
appears never to have wavered until the fiasco of the 
tecelpt of his so-called data by a committee of the 
University of Copenhagen These gentlemen very 
quickly reported that Cooks statement was the same 
as that printed In a New York newspaper that th* 
copy of his notebooks contained no original astronom 
leal observations whatsoever bnt only results that 
the documents presented were Inexcusably lacking In 
Information which would prove that the astronomical 
observations therein referred to were really mads 
and that they contained no detalla regarding the prac 
tleal work of the expedition and the (ledge journey 
which would enable the ooramlttee to determine their 
reliability 

By this sweeping repudiation of Dr Cook ■ claim* 
the University of t opsnhagen has drawn th* final cur 
tali upon one of the most spectacular dramas of soda 
dons Imposture In the history of geographical re- 
search 

Second only In Importance to Peary s achievement In 
reaching the North Pole was Lieut Bhacktotoua won 
derful journey In the Antarctic whan he suoceeded In 
reaching latitude 88 degrees 23 mlnntes south and 
arrived within ill miles of th* South Pol* Shackle- 
um passed the very point reached by Scott la 1993 
pushed on for <128 miles and was defeated in hie quest 
by hunger fatigue slrknesa and the km of his dogs 
and ponlea He discovered eight new and distinct 
mountain ranges and over one hundred mountains 
and saesnded Mount Erebus the most southerly vol 
<ano The south magnetic pole was raaebad at 71 
gegrese 26 minutes 

01 vll Engtiweriaff 

With the single exception of th* harbor at Dover 
tbs past year has not been rouble for the completion 
of any engineering works of the first magnitude Tbit 
stupendous work by which a harbor capable of float- 
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tag a whole fleet of the largest wanUp* has beta 
wrested from one of th* stormiest ssss la the world, 
consist* of an aggregate length of over two ml)** of 
breakwater much of which la Marly 100 feet ta 
height from its foundation to Its met It Indtswa 
about on* square mil* of area and cost some twenty 
million dollars 

In spit* of many predict Ions of failure the Uni tad 
States government through Its army engtaegn, Is 
building the Panama Oanal with a rapidity which 
augurs well for its opening by January 1st, 1116 Over 
one bait of th* excavation at th* Culebn cut baa been 
done and If we include the work done by the french 
the out may be considered as two-thirds completed 
On th* Atlantic side between three and four miles 
of the entrance channel have been completed and 
on the Pacific side th* channel Is open to full depth 
for about fire miles At Os tun the lock excavation Is 
so far done that tbs laying of th* ooncrete floor and 
the building of tbs walls I* wall under way and over 
eighty thousand cubic yards are already In place 
The cut for the spillway has been completed and here 
also concreting Is making gqpd progress Tbs method 
of building the Oatun dam by hydraulic depositing la 
being followed with every promise of securing a per 
fectly watertight structure The locks which will be 
In pairs will be lid feet in width with ( usable length 
of 1000 rest They will be provided with an extra 
pair of heavy mitering gates to act as oolllslon hulk 
beads Plans have been completed for an emergency 
dam at the bead of the locks whiob ta th* event of 
a gate being carried away will be swung across the 
entrance and wickets resting on girders extending 
from the bridge to sills below will be successively low 
ered until the flow of water Is cut off Throughout the 
whole length of the canal the method of excavation by 
steam shovel has been eminently successful and during 
the month of March s maximum reoord of exoavatlon 
was reached of 3 880 237 mbit yards The health ran 
dltlons have shown steady Improvement and the rate 
of sickness and mortality Is now lest than In soms 
parts of the United States The Increasing else of 
■hips both merchant marine and naval has led the 
German government to undertake a great enlargement 
of the Kaiser Wilhelm Canal which Is lo be deep- 
med to 18 feet with provision for a later deepening 
if neteseary to 46 feet The width of the canal la 
to be doubled and the locks will bs 147 feet broad 
46 feet deep and 1081 feet long During the year work 
hss progressed steadily If somawhat slowly upon that 
other great work of canal excavation known as the 
New York State Barge Canal While It must be ad 
m It ted that there can be no comparison on the score 
of accommodation between a canal 12 feet In depth 
with one 46 feet deep it must be remembered that 
whereas the Panama Canal Is but bo miles In length 
fiom deep water to deep water the New York Barge 
Canal extendi for nearly 400 miles On June 2tnd the 
first sod was turned In the work of cutting the Cape 
Cod Canal whloh will extend for eight mile* from 
Barnstable Bay lo Busxard s Bay It will have a aur 
face width of 300 feet a least depth of 36 feet and a 
high water depth of about so feet The sailing dis- 
tance between New York and Boston will be shortened 
end veasels will avoid the perils of the outside trip 
around Cape Cod Furthermore It will serve as the 
first link In a chain of Interior waterway* by way of 
Long Island Bound New York Bay and the Raritan and 
Delaware Rivers to Chesapeake Bay During the year 
the agitation for the construction of a waterway from 
the Lakes to the Qulf has bean exceedingly aoUvs 
although the advocate# of this great scheme were dis- 
couraged by an adverse report of th* board of govern 
msnt engineer* appointed to Investigate the problem 
This board reported that although the construction of 
a 14 toot channel was feasible there was not sufficient 
traffic ta sight to warrant the expenditure of th* 
|160 000 600 that th# whole project would «*t Th# 
great Lo* Angeles Aqueduct which outside of tbs 
Panama and State Barge cattail fat the largest hr 
draullo engineering work In prograj* i* now about 
half completed This wonderful structure will he cap- 
able of conveying 380 000 000 gallons of water per day 
from th* Sierra Nevada Mountains over the Mejav* 
Desert to San Fernando Valley where it will provide 
water for city supply for power and for Irrigation. 

Throughout the year the work of the United Stats* 
government ta the reclamation of arid lands has bsem 
carried on with gratifying remits This work ooa 
template* the ultimata raclamatlo* of some 30 000 00# 
acre* It Is divided into twenty-eight different pro- 
jects which an scattered throughout the Western, 
Middle and SouthwMMm State* By th* ad of nest 
year it Is expected that Marty 3 000 000 acree will 
have been brought o*4*? oulttvaOon at as esti m a t ed 
scat of *70 000 000 At the p n as nt time over 1000000 
sen* an under Irrigate*, aad upon tala nswlw* 
covered land towns aad vU1b«m are qprtagtag up 
aad an sxo*n*at dais of ct Ossas la taking up Its 
abode as permanent estttan The mo*t -la tarrsttag of 
tbe*s works eonptated during tbs year vm the at* 
nisca Tunasl— 10* feet by U feet in cnee eeo rt ch 


now betas used to divert the Otmtoon hirer ttto the 
fertl!* UMompehgn Velley 

The hanulsan tM^ of be wtag oat ef the eotU rock 
cf M an h at t an Wand tbs l ea d ed epMe tor two of 
the largest railway terminal stations ta sdetaMA and 
building within aad upon them adequate train chad 

during the past year The Pennsylvania TOrataal It 
practically completed as an also th* connecting tqe- 
nels with New Jersey and Long Island. The present 
Indications are that this gnat work wlU bs thrown 
open for public use early ta the summer of this year 
The work of excavation which had besn temporarily 
all but suspended on the New York Central Terminal 
has been prosecuted with suoh vigor during 1000 that 
all but two track* of the old train abed have been re- 
moved and the rook excavated to about 65 feet below 
the etreet level It Is greatly to th* credit of the 
engineers and contractor* that the gradual transfer 
of track* from the old to th* new level has ba*n mads 
(ithottt the slightest Interfere doc with traffic The 
difficulties of th* work make tt likely that tbra* yean 
win elapse before it la sntlisly completed Th* sxtan 
live rapid transit system known es the Hudson Tun 
nels has now been opened for public service practically 
IU Its entirety th* downtown tunnels from Jersey City 
to Oortlandt Street having been put ta servlee during 
the year A franchise has besn granted to the com 
pony for an important extension from Sixth Aranu* 
and 83rd Street to th* Grand Central Station This 
Important connection will enable pa s se n g er s tram New 
England to the Booth and West to travel by nil from 
the Grand Central Station to the trank line terminal 
stations ta Jersey City 

The close of the year witnesses the practical cample 
tlon of the Manhattan Suspension Bridge serosa th* 
Bait River which Is now spanned by four out of the five 
great long span bridges of the world th* fifth beta* 
the notable Forth Bridge In Sootland The Manhattan 
Bridge which 1a of the suspension type 1ms th* larg 
eat carrying capacity of any bridge ta the world pro- 
vision being made for four rapid transit track* four 
surface tracks one 26-foot roadway and two 11 foot 
footwalks The main span measures 1470 feat and tbs 
width of tbs suspended floor to 130 feet Its total oast 
to 336 000 000 A recent report by th* engineer ap- 
pointed to examine Into the question of the safety of 
the bridge pronounoed this great structure to be 
thoroughly adequate to carry the loads Imposed Th* 
structural modifications recommended by th* ootmnto 
slon which Investigated th* Queensboro Cantilever 
Bridge over the East River with a view to decreasing 
the total dead and Uve load have been made aad this 
■Iructnra also may be regarded as perfectly safe for 
the modified loading adopted The commission of 
engineers which have th* redesigning of th* Qusbeo 
Bridge ta hand are still at work upon the plans and 
ar yet no statemen t has besn made either as to the 
character or capacity of the new bridge although we 
understand that there to a possibility of the suspta 
•Ion type being adopted ta prefe recoe to the cantl 
lever — s wise substitution 

Navel aad Military, 

Progress during the peat year in mattare naval and 
military may be considered as decidedly satisfactory 
Several ships hare been completed chief among whloh 
are th« South Carolina and Michigan tbs tret 
all blg-gun battleships of our navy These vessels 
which are of If 000 tons displacement carry each tour 
4b-c*llb*r II taeh guns Th* Michigan on Mr offi- 
cial trial maintained an average speed of 18 07 knots. 
The Delaware aad North Dakota dreadnoughts of 
30 000 tons displacement carrying each tea lt-lnoh 
46-caltter guns sad fourteen 6-lnch gens have passed 
through their trials successfully th* Delaware' 
driven by reel prorating engine# averaging tt full 
power a spew] of 81 44 knots aad the North Dakota 
driven by Curtis turtrinee averaging 11 IS knots; The 
North Dakota' allowed a higher water rale gad a 
tower coed ooasumptton than th* Delaware,' and the 
nave) official* ere particularly gratified at the spa- 
MGttfhr low ooa] oOBsamodoa of tht 
ship at eratafn* spged Out 1 third pair of dreadnoughts 
the Ttoyida and th* “Utah, of 81 IK teas displace- 
ment sod the SUM armameat ns the 'North Dakota,' 
WlU be lauaohfd In the, spring of th* presto! yegr 
and work Is a bout ta be imwnefl epea thee* graft 
•Ups, the Arkansas'’ and "Wyoming,' -carrying twutve 
60-aaltber U-taoh gnu am a dtoptatemeet of IMOO 
tons Particularly gratify!** has beta th* apefd de- 
veloped py our latest fltatroysrt of (ha Seta* type, 
the Fluster" hyvtaa averaged MIT ktota tot U» 
Retd' 31,76 knots ta *ve ran# ever g m ta gSff# MM 
TM vegeafli of this dene ana AM eetvtotta tdhta of 


ays 
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the ^fitter kad a* opportantty to male* * Moll* 
W 1* *4 ot Umm vessels, iMIIw«u testify to tha 
rWHirkabl* saae ut accuracy with which the craft 
wM W»» T »m . Unques tionably submarine wirtar# 
hac at laat come Into tta own, and la destined to be * 
potaat influence In deciding tha Ueue 0 f future naval 
operatkm*. Lattloe a acta have been fitted to aE erf 
ocr battleship*, and, aa affording a fire aentrel plat 
ftmn, the? have proved a decided tmecem. The gun- 
nery ot oar navy contlnuea to maintain Ita bl(h excel, 
lance, and oar ahoatlnc la believed to be now aecond 
to bom la the world. Mention ehould be made ot a 
greatly Improved Brltiah torpedo, which has a diam- 
eter Ot II Inches and la eredltad with a ipead of II 
hnota over a range of 7,000 yards. The Increasing iIm 
ot battlaahlpe has raised tha question of Increasing the 
also and draft of dry docks — a moat aerlous considera- 
tion. During the year a contract waa let for the large 
diydoek at Pearl Harbor, Hawaii, and a new contract 
has alto been let for the big drydock at the Brooklyn 
navy yard. New Tort At the preeent time only oar 
largeet drydock* oonld Boat the new "Wyoming" over 
the sill at high water, and then with hut a alight mar- 
gin to apart. 

The new lS-tnch M-oallher type gun, of the kind 
which la to he mounted In our M.OOOtoa ships, has 
shown. In the Proving Ground teats, an Initial velocity 
of S.OM feet per second and a muasle energy ot 61,500 
tone. Greatly exceeding this in power will be the sew 
14-lncb navy gun, recently completed at the Midvale 
Works, which will fire a 1400-pound projectile with a 
munis energy of 65.600 tons. The new army 14-Inch 
gun will be leee powerful, but Ita accuracy life will 
bo greater It will be capable of firing 150 rounds, aa 
against 10 to 100 rounds which la the limit for the 
present high velocity lx-lnch army gun. A compari- 
son of the sea strength of the powers at the close of the 
past year places Or sat Britain Brat, tha United State* 
second, Germany third. Prance fourth, and Japan fifth 
When all ships now building are completed, Germany 
will bo aecond with 880,001 tons, and the United States 
third with 788,087 tons displacement. In dreadnoughts 
Great Britain stands Brat with seven completed, and 
nine building, Germany second with two completed, 
and nine building, and the United States third with 
two completed, and four under construction Of pre- 
dreadnougbt battleships carrying gnus of XI Inch cali- 
ber or over. Great Britain haa forty nine, the United 
States, twenty-five, and Germany, fourteen. 


The deplorable decadence ot our merchant marine 
baa continued throughout the year, and we look In 
vain for any adequate evidence of the awakening of 
the nation to the seriousness of this pre-eminently na- 
tional question. Aa a measure of security and defense, 
the existence of an adequate number ot merchant ship* 
to serve as transports and colliers In time of war la 
vital to the efficiency Of our navy Although, during 
the world cruise of our fleet, the world looked on ap- 
provingly and applauded this evidence of material 
strength, the people who know— the naval boards of 
strategy and naval office re In general— must have 
smiled aa they realised that, because ot our want of 
transports and colliers, a voyage of this character 
would never be seriously contemplated by our naval 
board, and certainly never attempted. The signs of 
decadence of our merchant marine are so clearly writ- 
ten that be who runa may read. Within two years 
the number of American iteamers crossing the Pacific 
and capable of carrying the malls has been reduced 
more than one-halt The year before last the Post 
Office Department recommended, and the Senate 
passed a bin providing for a compensation of so much 
per mils to steamers running to South America, the 
Philippines, Japan, China, and Australia, but tha 
measure failed to become taw. It la eartaln that with- 
out such federal eoeouragement American steamship 
tinea win never be established, and until the oonst mo- 
tion of mall steamer* and freighter* la ancon raged, 
our splendid navy will be robbed of It* efficiency and 
limited, at hast in the opening month* of a war, to 
the defense of Ita own porta. 

1%* past year win ha notable hi the annals of trana- 
stiaatie travel for the fact that a transatlantic liner 
made the passage for the first time at an average 
Speed of M knot* an hour. Thin wag accomplished 
Bit October, when the "Mauretania* covered the west- 
ward ooure* from land to land to 4 day*, 10 hour*, and 
61 jptoctee, *t an average speed of 16.06 knot*. Both 
.ttta vaeM and Ur Mater, the “tuittanla," are now 
oapatM nf fl hnota auetolaod apaeft In average w e ath e r 
antf ttfe Ic^r 'iMng the quiet weather ef the sum- 
nMf Mhaoto ' ' an the two enormous Whit* Star 

Boats, the “tltanVi* gad "Oympks" has proceeded fep- 
Wjft •XVfowtof'fwetot to'Wtewty tn trass, and aha 
*** ** Thetas* 
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substitution of four-blsdsd propeller* of smaller diam- 
eter tor three-b laded propeller* on the outer shafts of 
the Cusarden ha* not only completely eliminated 
what vibration there waa, hut by Improving propeller 
efficiency haa considerably Increased the speed There 
la no evidence that any company will attempt to rival 
thaw vassals In speed, and probably future develop- 
ment will be along the lines of the "Olympic" and 
’Titanic” These moderate-speed vessel* are to be 
driven by a combination of reciprocating engines and 
turbines, tbs reciprocating element being used In the 
higher ranges of expansion, In which It Is more eco- 
nomical than the turbine. In a recent trip to New 
Zealand a merchant vessel, tha "Otakl,” fitted with 
engine* and turbines, made the same average speed 
aa the sister ships "Orarr and "Opawa," fitted with 
reciprocating engines alone. Her coel consumption 
was 11 per cent less, and there was a reduction ot 20 
per oent in the water consumption, all three ships 
having the nme boiler installation Tu this combina- 
tion, when reversing, the turbine la cut out and the 
reciprocating engines are connected directly to the 
condenser Toward the close of the ysar two Inter- 
esting devices, designed to reconcile the slow-epeed 
demands of the propeller with the high-speed demands 
of the turbine, were made public. One, designed by 
Admiral Melville and Mr McAlplne, consists of a re- 
duction gear of the helical type Interposed between 
the turbine and propeller shift. The other, designed 
by a German engineer, employi a form of hydraulic 
turbine transmission, In whlrb the ratio of turbine 
speed to propeller speed can be varied Indefinitely 
For both devices a high efficiency rate la claimed The 
Curtis turbine, because of Its large diameter, and com- 
paratively low spoed of revolution, haa leaa trouble 
from propeller Inefficiency than the Parsons type The 
loss of the "Republic” early In the year gave dra- 
matic evidence of the value ot wireless telegraphy as 
a safeguard to the safety of passenger* and ships. It 
served also to draw attention to the question of bulk- 
head protection Theoretically, the "Republic" should 
have stayed afloat long enough to bo brought Into port 
It Is probable that she sank because of the gradual 
failure of her bulkheads, one by one On the other 
hand, the value of bulkhead protection was proved by 
the fact that tho colliding ehlp, the "Florid*," with 
SO feet of her bow crushed In, was able to make port 
In safety An Important event tor the navigator waa 
the launch of the magnetic survey yacht "Carnegie," 
Into the construction of which no steel, Iron, or other 
piagnetlc material entered She waa built for the Car- 
negie Institution at Washington, and hor survey* of 
tha ocean will form part of a comprehensive survey of 
the whole world on land and sea for the determination 
of the exact local magnetic varlatione of the compass 
An Interesting novelty In hull construction was seen 
In the “Monltorla,” whose hull Is built with large cor 
rogations, the object of which Is to Increase the longl 
tudlnal strength of ths ship, without Increasing the 
weight The extra coat Is slight, and the carrying 
rapacity Is said to be Increased from three to four 
per ceat 


Tha moat surprising fact In railroad development 
during 1809 was the continued and very considerable 
Increase In the site of pasaenger and freight locomo- 
tives. Bo marked Use this been, that wo have ceased 
to hear anything of late about tho "limits of else hav 
Ing been surely reached." The adoption of the Mallet 
articulated system has made this Increase possible 
Two locomotive* built by the Baldwin Company msy 
bo quoted as Instances of this construction. A freight 
looomotive tor the Mountain Division of the Southern 
Pacific Railway, built a few months ago, haa 6,303 
square feet of heating surface, the engine weigh* 818 
tons, and. the engine and tender together weigh just 
under 800 tone. Toward the close of the year the same 
company built for tha Atchison, Topeka A Santa F4 Rail- 
way a still larger locomotive, with 6,481 square feet of 
heating eurtoca qpd 1,745 square feet of superheating 
and reheating surface, ths engine alone weigh* >31 
tons, and the engine and tender together 850 tons. 
Tha moat novel and Important departnra in the new 
passenger anginas of the year la a huge Mallet 16- 
wheel locomotive, with two hlgh-praesur* U-inch cyl- 
inders driving Ms coupled 78-Inch wheels, and two 
28- Inch low-pressure cylinders driving four ooupled 73- 
Inch wheals. The total heating aurfboo 1* 4,756 square 
tost, and there are 14*1 square feat of superheating 
and ribeating surfhoe. The engine weighs 188 tons, 
and the engine and tender together 805 tons. Such 
an engine will be able to haul the exc eedi n gly heavy 
Americas exprecs trains st s rste of speed equal to 
that of the lighter European trains Most encouraging 
has bees ths great Improvement In the quality of steel 
nils delivered from the nil mills. Reports of the 
MQt tovlee Comffifarioa of New Tort State show 
that whereat during the whiter of XM7-8 therAwere 
RUT eases of ran failure reported, during the water 
fit m*4 the total number wee Ifitt-e better show- 
roc« for much further improvement 


It Is encouraging, also, to nets a decrease In the num- 
ber of railway accidents, This to due In eome meas- 
ure to the Increasing application of the block signaling 
system, which now, except tor a tow short distances 
totaling about too miles, extends unbroken from the 
Atlantic to the Pacific coasts. Great activity Is also 
being displayed in the development of various forms 
ot automatic signaling, and particularly of that class 
of devices which sets directly on tho train, and pre- 
sents some visual or audible algnal In the engineer's 
cab A device ot this character tor automatically and 
gradually applying the air brakes waa recently tested 
on the Brie tracks with excellent results In spite of 
the Several attempts to give It practical application, 
the monorail system Is making but slow progress. The 
latest, and aa far as experimental teste go the moat 
promising, Is the Brennan gyroeUtU- railway, which 
it receiving support In Europe, notably from the offi- 
cials of the British army The little experimental car 
exhibited In Urn spring of 1807 has been followed by a 
full-slsed car, weighing 28 tons and carrying a load 
of 40 passengers, which haa made successful trips on 
an experimental track. Tho preeent Indications are 
that the system may find useful application on light 
railways, acting as feeders to the main steam or elec- 
tric lines. 

Astronomy, Photography, and Chemistry. 

Tho year 1808 la astronomically memorable tor the 
return of Helleye famous comet. On September 11th 
last. Dr Mex Wolf of Heidelberg discovered this Ala- 
torlo wanderer upon one of his photographic plates 
In almost the exact position which the calculations of 
Cowell and Orommelln called for— a foat which may be 
regarded aa a triumph of mathematical astronomy 
The comet will pass perihelion on April loth. and 
will be a conspicuous object In the western heavens 
after sunset about thu middle of May, at which tiro* 
the earth will pa as through a portion of tho comet's 
toll, and the comet Itself will oroea the suns disk. 
The reappearance la therefore or exceptional Interest, 
because It will give astronomers an opportunity of 
obtaining much valuable Information aa to the comet's 
structure 

The year was further BlgnalUed by the discovery of 
another comet by Mr Daniel or the Princeton Observa- 
tory— the third he now has to hla credit. 

On September 84th, 1909, an opposition or Man 
occurred— tho most favorable which astronomers can 
possibly have for another tirteon year* On that date 
the planet waa distant 36,500,000 miles. Naturally, 
the old question of Martian habitability waa revived 
Prof Pickering, In order to settle It once and for all, 
proposed a method of signaling by mirrors, and Prof 
Wood of Johns Hopkins University suggested a 
method of "winking" by menne of black clotha on 
reels Neither astronomer probably believes In In- 
telligent life on Mars, but wan actuated solely by a 
desire to clone a wearisome, perennial debate The 
theory of habitability depends very largely upon the 
presence of water on Mara. Dr Campbell, director of 
tho Lick Obeervatory, made a careful comparison last 
year of the spectra of tho moon and Mars. He found 
that there waa no appreciable difference between the 
two, from which he Infers that Mare must be prac- 
tically waterless and therefore as dead as the Moan. 
Mr Vary, of Prof Lowell's staff, on the other hand, 
has arrived at a directly opposite conclusion. Bo tor- 
from being decided, the old question is therefore more 
alive than ever 

I'lie re wore two ellipse* of the Bun and two of the 
Moon The lunar eclipses were both total and oc- 
curred on June 3rd and November 26th. The eclipses 
of the Bun, occurring on Juno 27th and December 
12tb, were respectively central and partial. 

Aa might bo expe< ted, the radio- at ttve elements still 
continue to engage the attention of chemists. 
Although during the year 1909 no very dramatic dla- 
covery waa made, Ramsay, Soddy, and Deblerne 
made important announcements. Sir William Ramsay 
sealed up some radium bromide in a bottle together 
with water, and observed the regular evolution of the 
gas (hydrogen and oxygen) at the rate of 80 ruble 
centimeters per week. After nine months this evolu- 
tion cessed almost entirely, from which Blr William 
Ramsay concluded that either the radium salt had lost 
its oapacltv for decomposing the water or that the 
velocity cr the reverse action (the re-combination of 
oxygen and hydrogen to water) predominated over 
that of decomposition These result* are questioned 
by Deblerne, who decomposed water by the direct 
action of rays keeping the radium salt and the water 
In separate glass vessels Whichever chemist ulti- 
mately proves to be right, the Investigation la Interest- 
ing. because It Is the first attempt to apply practically 
tha enormous store of energy which I* contained to 
radium and which may be eased when it is stated 
that, during disintegration, radium emits two and one- 
half million times as much host aa an equal volume 
of hydrogen and oxygen combining explosively to 
term water The work of Soddy for 1809 has Mural 
(Concluded on pope 8.) 
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greater aatrittre changes thus promote!.* 

Observe now the poriJta of Hirw » statement White 


Oxygen la the life-maintaining mu It la the moat Observe bow the portion of Hay ami statement *1 
ium fui and the moat abundant of all the element* a* I have Italicised. In point of fact area In dtaaaBO 

w< anil tall them Ita combination witb other sub- do not aa wa ooold not, ad in In later oxygen para, m 

stances— oxidation makes heat and that la why the over the none la adiutn tearing boMa the tnba In a 

aentlent body I* generally wanner than the etmoe- m ea nt bet we re tha parted Up* that some adjnlxl 

phere about It All animal and vegetable life depends of air takaa plaoea thia admixture la aaawvtlal If 

tpon oxygen under (be aun a benignant lnfloenoe tha o xy ta n la to ha napired at all Nor ban X, Hr 

plants give out thla gas which thna freed 
la napired In animal life And by the term 
roaplration In the physiological sense we 
mean not only the aeries of acta known aa 
breathing I ut also that In respiration oxy 
gen Is carried frtm the lungs by the blood, 
through the inlnuteat capillaries to the ut 
termost ielle and the moat microscopic tta- 
euce of the body giving to It strength and 
warmth and life 

In point or fart lift Itself In our preee tt t 
knowledge la Ini one tvable without oxygen, 
which la much more Important than food to 
th human economy Wlthont the Utter 
one may exist for months wlthont the for 
mer one must die within a few mlnntas 
( onslder also metabolism Normal metabo- 
lism 1* the porfe t chemical transformation 
of oxygtn fluids and food stuff* Into 
healthy tissues The process Is a never rest 
lng an ever changing one Respiration pro- 
vides the oxygen Ingestion provides the 
fluids and the food stuffs And In thnt In 
finitely lomplex laboratory the animal body 
these substances are combined In the con 
alant manufacture of fresh cells -nd tissue* 
to take the dace of those whl h are aa con 
stantly dying and being re mm ed by way of 
the lungs l arbon dioxide and watery 
vapor) and the ex retory organa 

We are thus able to aj pre late one of the 
most valuable dicta of the eve lutlonlsU that 
normal living Is the right adjustment of 
Internal relations to external relatione 
again whatever an c tint if powci an oigan 
Ism expei ds In auy sha| e Is the correlate 
and equivalent of a power that was taken 
In from without In oir physical life— flg 
also In o ir | sychl for that matter — we are 
absolutely dependent upon a wholesome etl 

vlronmenl far wholesome existence and by I m 1 1 s I aa rsrlwsrt mfc ■ «- m, . __ 

far the most essential and the moat banefl- AppBTWBi mff W0»* ftiifUteUl altar ta hating StfgM. 

cent element which our environment affords OITB ABB HUXAI XBXMT 

ns la oxygen It U here very Important to 


mb Mb West reeegnisei aa * #Wl yn 

hava ttallelssd. In point of Mot area In dlseaN we which tee be*y endearo* to steel tftvwddng mferqkee, 
> not aa wa oould not, administer oxygen purs, own- tha Ida* was aqggaUtt to afcsy « tea»amy s U 
er tha none In administering holds tbs tnba In **& man til th* temnstetere of thhsi pa« U -f iD n Trtff 
aaaor between tha paitad Ups that soma admUUnra which are affected by gUaswa, teas aaatgUw the hamaa 
1 air takas places this admixture la aaa cntlal if the orgaalagl ta Ms straggle again* ton merttd prboiaa 
man U to ha respired at all Nor ten I, Mr lay th fact, aa artificial hate oopply u obtained hr tha 

familiar methods af treat wait white ten 
tean to aas from ttma lomamoriaL He*- 
war, than was go Mr ao poa^bOUy of reafly 
parmsatlng tha body with heat, aay Offsets 
htoag manly superficial resaJUng at aeo* 
ta a gxoeral heating of tha whole body, tha 
excuse of which la known to ha asuftsw 
aotad by abundant panptntlM and tatiN 


i this oxygen part been always s 


lng locally favor temperatures of aay IN 
degress to 1M degrees T la order thna to 
iBcreaae blood circulate* gad to aaoatorato 
and Intensify all thooa vital preoeaaaa 
which are Instrumental la ctefwtteg tha die- 
aaoa The loan] heating la adfectad by 
means of eleetrle currents 
Though almost any galvanic action Is 
attended by tha production of heat tha 
amount of hast generated by ordinary car- 
nets la Insignificant Any attempt to pro- 
duos an appreciable hasting effect by tbs 
application of electricity would further have 
baea frustrated by tha small amount of an 
orgy supplied to tha humban body lu tha 
form of ordinary currants while any really 
important Increase would have resulted In 
a violent stimulus of the nervous system 
and the electrolytloal destruction of tissues 
Intensities of M to IN mllllam perea thus 
constituted the extreme limit even In the 
case of email current densities whereas 
twenty to fifty times aa math current would 
have been required for the production of an 
adequate heating effect 
High frequency currants as lately need la 
connection with wireless telegraphy afford 

current energy to the body wlthont aay risk 
of Injury In fact these currents portorm 
vibrations of such rapidity as to asooed tha 
limits of excitability of our nervous eye- 
The alternation* In ourrent direction also ex 



t of the efficacy of oxygen In In 


h diseases ta pneumonia I have felt that pi 


s at elude any electrolytloal effect 


about one iarl of It with about four parts of nitrogen moephcrl ale— the colder the better its tonic proper The electrical vibrations generally used are too 
(an Inert romionenl) Oxygen lure Is Irritating and ties — has been aa efficacious as oxygen In cases m ta strongly damped to yield an appreciable effect As In 

osnne a form of oxygen In which three atoms are I remix Some physicians Indeed go so far as to da- two communicating tubes a liquid removed from Ita 

considered to be condensed Into two— has In experl dare that the appearance of the oxygen tank connote* position of rest will oscillate to everdeereaatag dla 

menta been found ao caustic as to produce pulmonary the beginning of the end for tha unfortunate patient tanoes from Its position of reel so electric waves 


ments been found so caustic aa to produce pulmonary the beginning of th 
li llauimallons The safest and the only good and Nor does the oxy 
right form of oxvgen Inhalation for normal creatures sick room contain 

Is In omblnatloo as It exists In the atmosphere for which supplies this 

this Is the form to which during many ages the race that thslr purest ox: 

hes become adapt) d it la possible that In other »ona being nitrogen that 

creatures respired oxygon under a different romblna fer and call for tanl 

tlon than that which now obtains but In those cons which Is made up a 

there were no h iman beings — only such creatures aa nitrous oxide (laugh 
Ichthyosauri and the dodo No we can live moat ad I find It now very 
vantages uely most wholes mely and with the beet (Com 

human results only In conformity 
with natural laws aa wo find them, 
and with due reap it and regard to 
our environment 
There are however abnormal 
stales of the human body In which 
oxygenation Is deficient by reason 
of disease processes and In then® 
diseases It Is sought to administer 
oxygen In greater proportion than 
obtains In the ordinary atmos 
phere Wc give It thus when oxy 
g nation of the blood Is Interfered 
with as In dyspnva emihyaoma 
aathna croup whooping cough aa- 
Ihyxta tuberculosis and pneumo- 
nia and when the oxygen propor- 
tion In the bit od In i oor as In ane 
role diabetes and chlorosis (the 
ynei si k dc ns ) Here Hayemsflnd 
Inga are 1 b llive a ilhorilatlve In 
such diseases as those Just men 
tioned >ryg n eu- ( Kill o defer- 
mtsof quantify of air energise* to 
a considerable 1c (tree the nutritive 
fum lions Increases the appetite 
slightly elevates the temperature 
stimulates the cardiac movement* 
and augments tha bodily weight 
the number of red blood cells la In 
creased and their organic activity 
U stimulated although this aatiee u utttirn wan M 


[Inning of the end for the unfortunate patient tanoes from it* position of rest so electric waves 

does the oxygen tank supplied for use In the starting from a spark gap become smaller and smaller 

D«m contain pure oxygen One of tha Arms and only after an Interval about two hundred times 

which supplies this gas for the sick room Informs me es long es those vibrations will a new discharge take 

that their purest oxygen Is to per cent the remainder i lace and generate a new set of vibrations In order 

being nitrogen that In half th* cases physicians pre to Increase the effect of these vibrations the intervale 

fsr and call for tanks containing oxygen compound should be reduced to about the same duration as the 


it now very apropos to present certain physio- reeently been generated for tl 


Mans of highly sensitive apparatus 

A Berlin firm hes reoently oox 
■treated an outfit tor generating 
high frequency vibrations than 
making heat penetration seoeesfhto 
to medicine es n new tberwpentle 
method 

The moat important part of th* 
outfit, vis the apparatus used to 
gaaerate the vibrations, consists of 
two substantial oeppgr electrodes 
separated by s small distance be- 
tween white the elsotripal dis- 
charges paas ha as Inclosed cess* 

produced by the high tenxtoa rf an 
electrical generator Conne ct ed with 
the electrodes, and fl vflnwiery air- 
eutt ooueeicff fcpto parallel with 
it. and aeoatelax of a mflrnur 
and a «* arm? 

in series. The eoadeaaer is eteftfed 
ptettet* ut the appantee * & 
parted, nteOs toc h e r* . wMafr s» 
tea* itemehtotriy. tehee that atom 
* a m** « t la gui |»N U p ft tte 

vmm the to * 
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Mk pMdnlitiflS* 

ia Ikr IMA Mnc applied directly. th* rtbrattoas 
MMtaA hr the eoadeaatr circuit are at flnt raised 
rS!i«r Ta cob Ten lent teorion, whk>h to grade 
Bis* by ahwrttags t««n tbs secondary cell. The onr 
„«t la (applied hy means ot randnetora to the elec 
trade ptatra, to to »wW to the 


Scfttattflc American, 


_ The oowUtlcc* reqalrsd at Ont wera 

a gtraightowny fll*hi of 00a kilometer (0 611 mile) 
to a atralgbt Use. Ob July 4th, 1908, Ur Glenn Our- 
tlae carried off the Trophy by ooTertog somewhat more 
than a mile la the "June Bug ’ In view ot the flights 
vhleh wera then made by French arlatore the 
conditions wen changed tor 1909 to 18 kilometera 
(15)4 mllee) In a cloeed circuit, In otheT word* 6 



ana projecuii* “>"*• by a dou 
hie ayatem of hooha Daring the 
movement of the slides, the light 
lc tatocnatlcmlly cut off bf a ■h.uttcr, *o that the lnwe 
doea not appear on the aereen antU It has become me 

t *ThTlBmpe are eelf-rngulatlnc and deelgned lor ton 
■Iona of 7, 15, and M Tolu The poettlon of the arc 
U rlgorotnOy Hied and the carbons are Inclined pro 
d nctng the ™«Tini™ illumination The local length 
of the condensers U about $ Inches The presetting 
Iona ran ho focused by a rack and pinion, 
and coT.re a eoroon I yards square at a 
dleUnoo of 9 yarda The meehanlim ta 
operated by an electric motor of 1/40 horse- 
power. placed to the heee of the apparatus 
The apparatus ta eat into operation by mov 
tog a single key and the projection of pic 
tore* then continue#— or may oontlnue-as 
i«« l u the carbons last or about 8 hours 
. yhcmg h the 100 slides which the separa- 
te! soooenmodstes are run off In from SO to 
46 minutes according to the speed to which 
the mechanism ta adjusted. The automatic 
projector seres the expense of an operator 
and should Intercut all proprietors of pro- 
jecting apparatus, and lecture™ In gen 
oral, to the theater It will replace sdver 
ttaements painted on the curtain. In rail 
way stations it may bo cm- loyed to show 
the scenery along the lino, and In news- 
paper offices It will prom more useful and 
effective than written bulletins or project 
Ing lanterns of the ordinary typo 


am automatic AmiAtus to* raonoiiifl ramus. 


in . miles) more than required In the Inter 

nations] 'contest for the Bennett Trophy Under the 
1009 rules the winner for any year ta the arintor who 
make* the longest and best flight In a dosed circuit 
during that year In 1909 Mr Curtiss was the only 
competitor who came forward He easily compiled 
with the conditions and accordingly he must be re 
garded aa the winner of the Trophy for the year 1909 


The year 1909 has dosed with only a sin 
gla trial for the Borauno Aaranun Fly 
tag M— hl«« Trophy That the publishers 
are disappointed to this lack ot Interest to 
the sport goes without saying Up to the 
present time Mr CHenn Curtiss to his 
ereffit. la ths only American aviator who 
hM displayed an interred to a prise which 
tbs publishers of this Journal donated at 
considerable expense tor the purpose of 
eneootagtog the development ot an art 
which, thanks to Langley, had Its sd«“- 
tttn genesis to this country Were Curtiss 


why M a 


1 present himself as a 

ra at least three other 

American flytog-maeMne pilots to the Add 
with whom Mr Curtiss would surely bars 
coped with pleasure The ooodltlous under 
which Mr Csrtias won tbs Trophy for the 
seeds* tf*e Mat year we by no mean. 
OBCrpea, Tbs dead of gift to thg A ero <W 

- .7TV- --- pal oompoU 

■ only, with 
k ifet ths condition for- 
A ooatsot sign »*• <**■** from 

MaotodiMrtb<y0404hs*piao. 




Hta achievement ta remarkable, because he flew double 
the distance required to the Bennett ( up Race 
Hie lack ot entries for competition daring 1909 was 
certainly not duo to formidable conditions as the 
Aero Club, to establishing the rules for the year on 
deevorod to make them so easy that any aspiring ex 
perlmenter would feel that the Trophy would be well 
within hta reach The discouraging fad remains that 
during the past year to spits of the notable a hlere 
moots of Curtin and the 
Wrights very few new men 
have tomo Into tb Bold Re 
ports reach this office from 
various parts of the country 
that machines are being built 
but successful flights are few and 
far between In France during 
the put year the science of srl 
atlon hM advanced by leaps and 
bounds u was witnessed by the 
successful flights at Rhelros and 
Juvtay and by tho almost dally 
reports of successful trials of 
new machines or long cron 
country flights by well known 
aviators There are fortunately 
a number of men to various 
parts ot the country who are 
making serious experiments 
and It ta to be hoped that great 
etrldee will be made during the 
year 1910 and that the competl 
lion for the Trophy will bring 
Into tho Held a large number of 
new experimenters 

Possibly the present lack of 
progress ta due to the fact that 
Id America at lueet the nero 
plane ta not ss vet what may be called a ommcrctal 
product It was not until tho automobile bad become 
a serious competitor of the horse drawn vehicle that 
tho Bennett and Vanderbilt cups and other automobile 
i aelng trophic* were earnestly comp ted for Perhaps 
the history of aeronautic sport may be the same and 
that when aeroplanes are manufactured wholesale 
the flying machine will hold a reeognlred position 
in the sport of the country In France 
we believe there are no less than a doien 
establishments actively engaged in the mak 
Ing and selling of aeroplanes This placing 
of the flying machine upon a commercial 
footing undoubtedly has played Its psrt In 
popnlsrlrlng the monoplane and the biplane 
among Frenchmen For all that however 
there must have been popular cnthuslum 
before the Industry could have been started 
— an Incentive which was not that of mak 
Ing money We hope that In 1910 Mr Cur 
Use will again be a competitor that be will 
pit himself against men who are worthy of 
hta steel and that a contest will be. Inaugu 
rated which will arouse In this country 
something like the enthusiasm which «u 
evinced at Rbelms 

The condltlone which will govern the con 
tests for the cup In 1910 will be announced 
lgtcr They will be so drawn u to keep 
pace with the progress made last year 


A toblo prepared for the Arrblv fOr Blaen 
bahnwesen slates that at the commence 
ment of 1908 the total railway mileage of 
the whole world wu 004 84] mllee divided 
as follows America 10] 928 Europe 199 
d4« Asia 06 ]84 Africa 18 518 and Austin 
11a 17 766 The cost of construction per 
mile has been highest In Great Britain and 
Ireland where It averaged 8271 000 per mile 
In Belgium tbo coat wu 817] 900 France 
8122 000 Germany 1108 100 Itolv *12 100 
Russia 879 600 per mile In the United 
States the average cost baa been |IS 800 to 
Canada $r8 000 to New Zealand 860 300 
and In Queensland Australia It ta u low as 
834 200 

The boring conducted by the Prussian 
Department of Mima at irucbow In Blleeta 
had to bo discontinued recently u] on reach 
Ing a depth of . -40 me! ere In view of the 
fact that the coat of drilling si this depth 
In hard sandstone wu out of proportion to 
the obtainable result! Like the boring at 
Paruwhowtts to Silesia which bad to be 
abandoned at a depth of 2 003 meten on ac 
count of the drills breaking the Cturhow 
boring was undertaken for scientific pui 
poses only sfnoe mining operations are of 
eouno entirely impossible at this depth, 



16,000 kilowatt* hr latarpoattf a Curtis tajWaa in 


two milligramme* of helium annually from over a mll- 
liou kilogrammes of uranium. 

In photography wa And an interesting attempt to 
present moving picture* la colon by several In Ten ton 
— Barrlcelll, Frlese-Oreene, and Urban and Smith. 
Curiously enough, all three Invention* 
the *ama principle of bo rapidly presenting 
colored red, yellow, and blue that tbe eye bas no umo 
to notice tbe successive presentations, and therefore 
combines them Into one picture In the same Held 
or cbronopbotography must be mentioned the im- 
portant application of the moving picture machine to 
the ultra microscope by Dr Ccmandoo, an application 
somewhat similar In principle to the combination of 
tbe ordinary mlcroecope and klnetoacope made by Dr 
Robert K Watkins of tbla city over ten years ago 
Comandon’s Invention promisee to be of considerable 
educational value In actually enabling ua to see tbe 
struggles of our blood corpuscles with their mloroblo 


In view of tho great advance In Its efficiency, the 
tungsten lamp Is entitled to be considered the most 
notable Improvement of the year in tho Held of electrln- 

|ty Mention should be made, however of the Important 

hydraullc-olet trie plant In Norway for reducing ultra- 
non from the air, which la being so succeesfully oper- 
ated that lla product 1* being sold In successful com 
petition with the supply from Chill Also tho calcium 
cysnamlde fertiliser process, hitherto In the experi- 
mental stage, bas, during the yesr, been demonstrated 
to be commercially practicable The Bello telephoto- 
graphic process has been further Improved, and In 
January of last year the now apparatus was success- 
fully used between Paris and Lyon*. The procea* or 
transmission Is based upon the fact that a photo- 
graphic plate in blchromatud gelatin presents a series 
of elevations and doprosalons, advantage of which Is 
taken for producing, by a tracing point, oscillating 
movements, and fluctuations In the transmission cur- 
rent. Do Forest has Improved on his system of wire- 
less telepbony an used upon our battleships daring the 
world cruise, and a number of alatlons havo been put 
In operation on the Great iJikos for communication 
with steamships. Communication has been established 
over the ninety mil™ separating Chicago from MU 
waukee, and steamers have been In touch with the 
ahore from a distance of forty five miles Gabet In 
France has achieved some auecese In the steering of a 
If) foot torpedo by the wireless method previously 
tested by Tesla In this country and Armstrong In Kng- 
land The torpedo Is driven by an Internal-combus- 
tion motor, and Immediately bach of the explosive 
head la a compartment containing the wireless-con- 
trolled Instruments It Is claimed that the control Is 
effective up to live or six miles. Tn recent tests the 
motor wsa started and stopped at will and the rudder 
was successfully operated from a small boat at a dis- 
tance of a little over 100 yards. Mention should also 
be made of experimental wireless communications 
with a balloon, made by tho United States Army Signal 
Corps by means of a 100-foot phosphor-bronse wire 
soapended below a balloon 1 .000 feet In the air Com- 
munication was kept up from the Washington station 
until the balloon was about six miles distant, and 
messages were received from Annapolis over distance* 
of from twenty to ten mile* 

The application of electric traction to *team rail- 
road* contlnnps to show gratifying results. Although no 
figure* have been made public aa to It* economy, the 
electrical operation of the suburban tracks and termi- 
nals of the New "York Central and New Haven line* 
ha* been carried on throughout the year with un- 
broken success The New York Central oloetrio sons 
1* being extended to White Plain*, and th* New Haven 
Company are building a mile of experimental over 
head line beyond Stamford, preparatory to the exten- 
sion of tho system to New Haven The latter com- 
pany have also ordered two experimental freight loco- 
motives, and It I* the Intention to operate the whole 
line from New York to New Haven, a dletano* of 
nearly eighty miles, with electric traction both lor 
freight and passenger service The Pennsylvania Ball- 
road Company are having fifty locomotives of 4,000 
maximum horsepower built for the operation of their 
tunnels and terminals in New York rlty An Impor- 
tant Improvement In these engine* la the removal of 
tbe motor from the axle and placing it above the 
frame, with a view to raising the oenter of gravity and 
reducing the atreaaea on the track and roadbed. Men- 
tion should be made here of a moat Important enlarge 
went of the rapacity of central power station* by the 
Introduction of low-pressure turbines between the low- 
pressure cylinder* and the condenser*, In such power 
station* aa are now operated by reciprocating engines. 
In tbe Slth Btreet power station of th* New York aub- 
way* th* maximum output of 8 000 kilowatt* of the 
Mg crose-oompound engine* bas b 


Great a* was th* advance made la aeronaut!*; dur- 
ing im, it wa* tar surpassed by th* sxtraordlnary 
developments of th* past year, and whan th* history 
of th la nsw art oomsa to be written, the s en sat i o n al 
performances at the Rbelm* meet, and anbaeqoently, 
will be referred to a* marking the era of practical and 
thoroughly controlled human flight with the heavier- 
than -air machine. On July 80th, Orville Wright com- 
pleted the government test* at Fort Myer by flying 
for ten mils* across country at an average speed of 
4168 mile* per hour with a passenger aboard, baring 
previously mads a flight with a passenger over a 
closed circuit which lasted on* hour and twelve 
minute*. The government purchased the ma- 
chine at the contract price of 880,000 What 
waa probably the most popular perform an oe of 
the year occurred on July S6th, when Bleriot mad* 
hla successful 81-mlle flight across th* English Chan- 
nel. At tha great Rhelms meet, whleb opened on Au- 
gust 22nd, no lees than 38 aeroplane* were entswd, of 
which 86 made sucoeeifal flight, there being about an 
equal number of biplanes and monoplanes represented. 
Here the public witnessed tbe astonishing sight of a* 
many as half a doxen aeroplanes In the air at one time, 
the pilots of which showed perfect control of their ma- 
chines In the gusty winds that prevailed Both Bleriot 
and Curtiss proved how near tbe aeroplane had came 
to reaching the 60-mllwan-hour mark, the former win- 
ning the 6 21-mlle race at a speed of 47 78 miles per 
hour, and Curtiss bringing homo to America the Inter- 
national Cup by covering 12 42 mile* at a apeed of 
47 01 miles per hour That the aeroplane possesses 
endurance as well as speed was proved by Finnan, 
who won the lung-distance race with a record of 11L88 
miles covered In 3 hours, 4 minutes, 66 2/E second*. 
Subsequently to the meet, Fannan, on November 8rd, 
at Mourmelon, France, made a bold bid for the Mlche- 
Hn Prise, held by the Wright brothers, by covering 
144 miles In 4 hours, 17 minutes, and 62 sseond*. and 
since, at the present writing, there Is no Indication 
that the Wright* will mako an effort to retain the cup. 
It most perforce be returned to France During the 
Hudson Fulton Celebration In New York, Wilbur 
Wright proved bis faith In the reliability of hla ma- 
chine by flying from Governor'* liland up tha Hudson 
River to Grant’* Tomb and back again. Early In Octo- 
ber Orville Wright In an exhibition at Potadam, Ger- 
many, roes to the unprecedented height of over 1,800 
feet, a feat which hae since been approximated by 
Count de Lambert, Pvulhan, and Latham. Count de 
Lambert's lofty ascension occurred daring a flight 
from Juvlssy to Parts and back, a dlstanoe of 80 miles, 
during which he flew above the Eiffel Tower An en- 
couraging fact, pointing to tbe more complete mastery 
of flight. Is the Increased assurance with which avi- 
ators are now making their flights nnder unfavorable 
weather conditions Instances of this occurred both 
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For trtrts* a limit of « t» » ***&>*" *!*■* 
to mot tbs raq ntra ra rata ol tha ava rag* i mrok ao er . 
Tbs principal drrsjcpimaat h*a be** to the Ino r eaMn g 
popularity at the low-pdwtnd ear ft W Iwu aap o wW " , 
and it Ja now poraUto to praeora a freyttoder Mokto* 
embodying all the eovotad feature* a f long wheel bos*, 
light weight, and generally smart appears***, tor 
prices varying boa 8760 a 8 LO 0 O. Th* toardUtano* 
races have waned In popularity, and tneh radng a to 
now doM la oonlned largely to contests betwaan stock 
can cm Inclosed tracks. For foil detail* of tbe work 
of the peat year rtfs ranee la made to our forthcoming 
Special Automobile Number, which win handle the 
subject In its usual comprehensive manner. The 
power boat, propelled by tha internal-oomhuaUon mo- 
tor, is enjoying such tacnaalng popularity, that it 
bids fair to reduce the sailing yacht to an entirely 
seooodary position I 
he mad* of a very ei 

H. L. Aldrich of International I _ 

who equipped a 40-foot boat with a SHwnepOwer 4- 
cyltndsr producer^*** engine. Extensive cruising dur- 
ing tbe past summer proved that tha boat oan oovsr 
over 800 mtteo at an avenge speed of 8 to 9 mile* an 
hour on one ton of pea anthracite coal— a truly re- 
markable performance. The hydroplane motor boat, of 
which we beard so much two or throe yean ago, seems 
remain what It has always been, an ta- 


agalnat tha high-powered boat of standard practice. 
The fastest record of the year, and a world record, 
waa established by a 600-horaepower English boat 
40.1 feet In length with two 11-cyllnder Wolaeley an- 
ginas, -which won tbe principal race at Monaco last 
year ovct a 81 14 mile course at an average spaed Of 
8816 miles per hoar 


_t the 1 

Isthsm passed aucceeafully through heavy thunder 
squalls and also drove his machine around a closed 
rlrcult In the face of a wind which wa* heavy enough 
at time* to bring him almost to a standstill Taken 
altogether. It must be admitted that tbe honors of the 
year are about equally divided between tbe monoplane 
and the biplane. Future development* will be In the 
direction of Improved device* for starting and alight- 
ing. and the Introduction of some form of device for 
seen ring automatic stability. A most enoou raging fea- 
ture Is the great reduction which had been made In 
th* weight of tbe aeroplane. Curtiss's machine weigh- 
ing over 460 pounds and Ban to* Dumont’s little 'De- 
moiselle," which Is credited with a speed of over M 
mile* an hour, weighing, without the aviator, only 1(0 
pound*. On July 17th, 1809. Glenn H Curtlaa, by cover- 
ing more than th* necessary 1614 mile* in a closed 
circuit, won the Sctairrific Auamcax trophy for the 
second time, hla 11 rat success being scored In 1901. It 
la a strange anomaly that there should have been but 
a single competitor In tha country which gave birth to 
the snecessful aeroplane. 

In Ita own field th* dirigible baa made proportional 
profit** both In speed and in endurance. Count Bop- 
petto with hla powerful dirigible 'lappoUn 111 " 1» tor 
ah sad of all competitor*; and his Journey from Fried, 
rlchthafes to Berlin and back, a total distance of 800 
mil**, was a fin* performance, and rodounda to tha 
evertaating eradlt of th* veteran inventor. Other long- 
distance journey* accomplished by Beppelin daring the 
year wore a trip from Frie drich * h i fan to Vanish, a 
distance of 108 mflao, t* 4H boon, made wttb “Cappo- 
itn I." and a Journey ed 180 all** a 4 how*, during 
which th* great dlrigttto carried no lea* than II am- 


Deputy Consul-General Simon W Hananer report* 
tram Frankfort that a limited stock company has 
been formed a Berlin by leading German industrial 
concerns tor the purpose of manufacturing flying ma- 
chine* of the Wright ayatem. 

Wilbur and Orville Wright have given the new 
company, whoa* firm name 1* Flngmaachlne Wright, 
0. m. b. H, the right to work nil their patent*, 
models, etc., for making aeroplanes In Germany The 
new company has a working capital of 600,000 marks 
(811M00), Ita principal participant* are Krupp 
Company, of Essen; A. Boralg Machine and 
Looomotlve Works, Hugo 3tinnes, coal and Iron 
operator, Delbrueck, Leo 41 Co, hankers. Ludwig 
Loewe * Co . machine, arms, and tool manufacturer*; 
Aerial Vehicle Company, Motor Air Locomotion Ex- 
perimental Company, the General Electric Company, 
of Berlin, the Electro Chemical Company, or Bitten 
feld. Capt von KeMer will be the managing director 
of the new company. 

Km AvUIIsb liMlai ex Im An ff s l e*. 

America’! Brat aviation meet will be held at Loo 
Angela*. CaL, from January 10th to 20th Inclusive. 
Announcement has been made that prise* to the 
amount of 846,000 v/lll be available for aeroplane con- 
tests, 823,600 for a long-distance balloon race, and 
818.100 for dirigible balloon contests. Full partlcuUra 
are not yet at hand, bnt wo nnderatgbd th* aeroplane 
events will be for height, speed, and endurance. Paul- 
han, tha record-breaking French aviator, la bringing 
over two Bleriot monoplanes and two Farman bi- 
plane*, and Messrs. Chart** F. Willard and Glenn a 
OurtiM are to make flights with tbe Aeronautic So- 
ciety’* biplane and on* of Curtlaa’* lateat machine* 
respectively Boy Knabenshue, Ltnooln Beacby, and 
other airship operator* will compete in the dirigible 
contest*. The meet has been sanctioned by th* Aero 
dub of America. It offers the flrat opportunity Amort- 
cans have had to see aeroplane contests and rant flying 
by heavier- than -air machine#, 


On New Year’s ere the American Motor Oar Manu- 
facturers’ Association will open Ua annual automobflo 
■tow at th* Grand Central Palace tn Now York dtp. 
This show of the “tmltoenaed" manufretnwTa will last 
a week. Then are *85 exhtbtton, and the total taMto 
of tho exhibits to in th* neighborhood of 81400, 0001 
Nearly 100 exhibitor* et oempleU vehicle* have apses, 
whfl* th* exhibitors of parts and aandriaa an non 


■qoam Garden from January tth to Mtb- tho km 
-- - ‘ Ot th* ■ 


The automobile has r ea ch sd suck a stag* of P*t»- 
tioa that the record of Im p rove m en t to eoaflaad en- 
tirely to matters of detail— *o striWag aovriOa* have 
been developed during the yea r. The UgtopoWersd 
oar la aow boat ataoat oaatiatvoty tor itocttg p oi T W . 
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After Mantes bow ta fly a Ourttae bi plans tM mak- 
«Mf ifrml ttooVont flights at Hammondsport, N. Y„ 
» li—Wt <rf which lasted tB mlnutee, Charles K. 


Scientific American 

<&0WS*VO\ tdroce* 


reeestty. H detailed below br our correspondent. The 
be is using Is the Mine one that Ur Ourtlsa 
need at Oorenor'e Inland, New York, when he at- 
tempted to fly there during the Hudaon-Fulton celebra- 
tion- It la fitted with a 26-borae-power 4-cyltndsr 
water-oooled motor, and the planee bare a S 0-foot 
spread. The machine wetgha eome 600 pounds. 

The flnt flight at Bt. Joeeph wae made on Sunday, 
Decembe r lfth, over a olronlar oourae above the frosen 
eortaoe of Lake Contrary After two atralghtawmy 
flights of a half kilometer againat the wind and a 
kilometer with the wind in order to teot the motor, 
the biplane aaoendad In n now atom ao Interne as 
to be blinding to the spectators, The velocity of the 
wind exceeded 90 mllee per hour A elnuona height 
of 40 feet was maintained throughout the one and a 
half tbnea around the courae — five mllee — except when 
nearing the Casino, a nummer opera honae that Juts 
out into the lake. This forma the "aeroplane grave- 
yard” of the oonrae. On Taeeday, December 14th, a 
trial In the field Inside the race track waa made The 
wind waa blowing a gale of 30 mllee an hour estimated 
velocity A start waa made over Ice, now, and weeds 
of the Infield. The machine got off the ground under 
theee adverse conditions, but made a 100-foot flight 
only. A new carbureter had been put on the engine 
and a 4-bladed propeller eubeUtated for the Mdsded 
one. A bad apark plug gave trouble throughout the 
day. Later the machine wee wheeled to the lake, and 
a start made from the ice. The aviator ftered the 
demollahmnt of the machine, and held clcee to the 
surface A piercing northwest wind swept the Ice, 
and during the two Bights a speed of <1 mllee 
per hour was made with the wind while flying near 
the west shore The timing was done by Mr J H 
measured by your corre- 


Wedneeday waa a day of failure, owing to motor 
trouble and unfavorable winds, until a late hour In 
the afternoon, when two trials were made over the 
Held within the race track. The first was a very 
short flight, and the second resulted lu breaking two 
aupport braces of the borlsontal rudder The manager 
of the flights appointed by the Retail Merchants' Asso- 
ciation insisted that the starts be made from the Held 
within the nee track This was 
floe covered with Ice and enow, and only 1,160 feet 
long. 

On Thursday, after the 1-bladed propeller had been 
replaced and the old carbureter reinstalled, the ma- 
chine waa taken to the lake once more A stiff north 
west gale delayed flight until late in the afternoon 
Two flights, or rather a series of short flights, were 
made. A circuit of the course was accomplished with 
numerous tooohea. Only three cylinders wire firing 
part of the time, and at these Interval! the machine 
touched the loe The motor Anally failed altogether, 
and the machine waa stopped so suddenly by the ap- 
plication of the brake that It skidded completely 
around on the Ice This resulted In breaking the ce- 
ment of the tires and almost ripping them off Later, 
when the second flight began, after covering 600 feet 
the motor started missing, and while passing through 
a snow drift two tins were thrown, looking one wheel , 
but notwithstanding this, the machine again rose and 


r 18th, was discon- 
tinued owing to Inability to see, the fast-falling snow 
having formed lea upon the aviator's goggles. This 
a In private, and waa not witnessed by 


it and beat flight at 8t Joseph. He circled 
above Lake Contrary for twelve mlnntes. The flight 
was wit n essed by 600 Interested spectators 


To the Editor of the B 
Following closely on the heels of the article 
BctxHTtnc Amcuoas giving the new U 
"North Dakota” the proud title of "Fastest Dread- 
nought Afloat,” there appears In the columns of a 
Canadian publication of the flnt class a statement to 
the effect that British “Dreadnoughts" are known to 
make an average of over 33 knots as hour, while the 
maximum average made by the "North Dakota" Is 
below 23 knots an hour 

If the exact figures relating to Great Britain's naval 
affairs are not very generally known, may It not be 
that she, perhaps more wisely, prefers not to publish 
to the world her naval secrets, while Americana, In 
Justifiable pride over their achievements, are making 
Ill-advised haste to claim the flnt place In the prog- 
ress of naval science. We have a right to expect the 
perfection of accuracy In all matters treated of in 
the pages of the Bctxsnric Amxbican M W 

Stanstead, Quebec. 

[The “Dreadnoughts" referred to as making over 
83 knots are probably the cruiser Dreadnoughts of the 
"Invincible" type The "North Dakota” Is of another 


imOT OT IAkTH’1 B0TSTI0I Off QYEOSCQriO 0AU 

To the Editor of the Bcmirrmo Axeucabt 
I take much pleasure In reading your paper, and be- 
ing a railroad man, waa especially Interested In the 
article describing the monorail car I have seen the 
gyroscope principle, for balancing such a tar, dis- 
cussed numerous times, but there la one point regard 
lng gyroscopes which I have never seen mentioned In 
connection with this scheme. 

It may not be of much importance, bat it 1 b never- 
theless Interesting, to note that a gyroscope does not 
retain Its balance relative to the earth, but relative 
to a fixed point In space In other words, It would 
appear that on a “mono-railroad" running north and 
south a car would be tilted to the west at the rate 
of fifteen degrees per hour, or one degree every four 
minutes, due to the rotation or the earth 
Of course, thle Is not fist enough to Inconvenience 
anything, and perhaps Mr Brennan has provided a 
way to ovorcome this dlfflrulty, but If not, It would 
bo Interesting to hear what others have to say In 
this. 

At any rate, a solution of this problem would be 
mors interesting and of more practical benefit than 
the computation of our ancestors For the monorail 
appears like a great Improvement over the double-rail 
system for economical and rapid transportation In 
fact, for light, high-speed passenger and express traf- 
fic, It would seem as If there Is a great future In 
store for the monorail T K Bakes. 

1 .oc k wood, Ohio. 


By taking a Httta trouble, when a paper first comas 
to hand, It may ha pr es erv ed to form a permanent and 
valuable Addition to tbs reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive doth board Under, which will bt sent by 
tngH, prepaid, fur |1A0. It has good strong covert, 
ofe which the aame Icmmno Aubucak or Scurrme 
Amwdca* ■umXKXKT la stamped In gold, and means 
by which the numbers may be securely held ao la a 
bound book. Owe Under may thne he made service- 
able Cor eevWral years, and when the ncoesalva 
mkw, ** thep-gro eed lpl eted , ar e bated ta permai 
fonh. the subscriber oittmatefr finds Ubmu, tor a 
ntofitfate coot, ta poaan U a a of trmort ratable atf 
tie* to my Wtetr. tataeta a wld* variety et « 

. save ymty^pepws, _ 


be located at different advantageous points, and ter- 
minate in rooms In the mlnea or alcoves cut at the 
aide* of entries In inch a location at to not Interfere 
with their dally use Wings made of chains, four 
chains, 30 feat long, spaced equally around a circle 
the else of the hole, and attached to an Iran ring or 
■plder at their upper ends, live small tlrmlar plat- 
forms of strong wire mesh, spaced elx feet apart. In 
side these chains, would make what could be termed 
a flre-storled elevator cage that would haul fire men 
or ten boys np at a trip. 

Buch a cage could bo galvanised for durability, 
would be strong, and not weigh over ICO pounds. 
There could be handholds placed under each platform 
for the men to grasp to steady themselves These 
cages would collapse when they would strike the bot- 
tom end could bo quickly loaded, a man stepping on 
to each platform as It would be slowly raised, and 
when loaded, could be quickly hoisted to tho surface 
A perhaps better cage could be made of strong wire 
mesh, platforms and all but would have to be made 
to descend Into a sump drilled deeper than the bot- 
tom of the mine, so that It could be loaded as It was 
raised. 

The hoisting drum on the eurfac* could bn operated 
by steam, air, electric, or even horse power The lat- 
ter would have been Invaluable at Cherry, III , as 
there would have been ample time fo* even a slow- 
operating apparatus to have saved all able to get to 
it, but an electrlcally-d liven holster would be prefer- 
able to any other Wires from the power bouse could 
be run to earh holster, and proper Inspection would 
Insure the apparatus to be In working order, If It 
should be needed 

Air could be blown down these holes for the supply 
of the men at tho bottom, even If the <ages were being 
used, the wire mesh construction of them allowing Its 
passage Water, food, oil for light, etc . could be sent 
down through the boles, and eron doctors with modi 

The holes oould be left open st all times for venti- 
lation, but If emh would Interfere with the working 
of the fan currents and other ventilation systems of 
mines, the holes could he k«pt closed at the top by a 
proper batten If water from the wells would drip 
down and Interfere with the working of mines, tbe 
holes could be plugged at the bottom by meane of an 
oil well packer or similar devlie which, while per- 
fectly water tight, can be qultkly removed, leaving 
the hole clear 

I can see no reason why this plan of rescue In cases 
of mine disasters would not bo entirely practicable 
and effective, oven In mines of one thousand or mors 
feet In depth. Riiwamd Rows 

Indiana, Pa. 


To the Editor of the Scisnnna Avemoan 

1 noticed In a recent Issue of yonr valuable Journal 
a suggestion for the better safeguarding of tbe lives 
of coal miners. As this suggestion was on the lines 
of Ideas that I have for some time entertained. I would 
like to amend your suggestion by an addition 
I believe that stations of refuge, provided with fire 
and gas-proof doors, should be established In various 
places In coal mines, and that these stations be pro- 
vided with two tubes or casings driven from the sur- 
face by well-driving machinery This would allow as 
air, food, and water supply to be maintained Indefi- 
nitely, whether or not It should be necessary to seal 
the mine for the purpose of extinguishing fires Of 
course, it would be necessary to equip each of these 
stations with telephone end possibly lighting facili- 
ties, and of course, with facilities for forcing air Into 
one of the pipes. 

I am assuming, without having made figures on the 
proposition, that sufficient air to supply a consider- 
able number of men could be forced through a six-inch 
tube by sufficient pressure, 

I believe It should be compulsory that mine opera- 
tors should provide eomo stations which would prevent 
such appalling calamities u the recent one at Cherry, 
RL, and with this or some similar plan tbe coat would 
be so slight that It would be practicable to carry tbe 
■sue into effect Aigx. T Brawn 

N. Y 


An Illustrated description or tbe large double-deck 
bridge whlib has been constructed over tbe River 
Wear to accommodate both railroad and highroad 
traffic le published in the current Sitpfijeupvt, No. 
1774 "A Log Box and How to Make It" le the title 
or an article which will undoubtedly be read with 
Interest by amateur mechanics, lip to a few years 
ago water powers were easily bought for a song Now- 
adays they have bo definite a value that the matter 
of ascertaining their actual horse-power Is of consider- 
able Importance Mr W T Hyan explains bow tbls 
calculation is made Robert M Strong's excellent com- 
parison of gasoline and alcohol engines Is continued 
Tbe comet families of Saturn Uranus and Neptune 
are discussed by H C Wilson. L. H Baekeland de- 
scribes the use of his newly Invented substance ‘bake- 
llte” for electrical and chomlral purposes The klneto- 
scope has entered a new field It now shows us moving 
pictures of a world wblcb Is invisible to the naked 
eye and revealed only by tbe ultra microscope, all of 
which le explained In tbe current Sitplemkst Jemus 
Scott wiitee on microscopic tree fungi The efflrlency 
of modern aeroplanes Is discussed by G Gamier on 
the basis of the results obtained at R holme 


To the Editor Of the dcnimno 
Aa a further safety precaution in the operation of 
mines, T would suggest the drilling of large holes, is 
many as may he neoeasary, from the surface to the 
mam arteries of the workings, up through which, In 
cases of disaster each as tbe recent one at Cherry, Hi , 
n« could be drawn to safety, Seventeen-Inch holes 
are sow quite common l* the oil country, and 
tarn «ml4 be drilled U 


In an article on page 463 or the Si ucicnno Ahebicah 
of December t8tb. 160ft It U stated that by the Inter- 
position of a turbine between the low-pressure cylin- 
ders and the condenser of the cross-compound recipro- 
cating engines In tbe 6>th Street power station an ad- 
ditional 8,000 horso- power was secured The item 
should have read an additional 8,000 kilowatts. The 
maximum economical output of theae engines Is now 
8,000 kilowatts developed In the reciprocating element 
and an additional 8,000 kilowatts In the turbine mak- 
ing a total of 16,000 kilowatts or say about 22,000 horse- 
power for the whole engine 


The Municipal Art Comm lesion of New York hat 
jut published a catalogue of (bn works or art belong- 
ing to tbe city of New York It Is a book of 240 pages, 
and contains more than 100 illustration* reproducing 
the works of art scattered around tbe city 
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THl OIUI IT UUA19 1 

Th 41 Bernard Hoaplce atanda 
abo p the level of the aea on a mountain 
forma tne of the principal highways I 
laid and Italy 0?e,r 20 000 per 
aona noaa thla road (very year 
ud an nearly two thirls of thla 
nun Ur a comi llsh the Journey In 
widtr the monka and dogs of the 

I si lee whoao mlHSlen It la to aid 

II p-w trnv lcra n ay lie aald to be 

aionalbl for many liven (very 

I h host 1 on lalin t( b one 
f II oldest Inal It ill ns li I uiope 
It a as f und d aa far la k aa 862 
by II mnrd do Munthon for thn 
lenefll if plUfilma Journeying to 
Rome For ruBny yean aft( r it waa 
first erected It was subjected to fre 
qu< nt attacks by lands of mountain 
robbers Often tli brav monka 
win for ed to barrlcad themselves 
In their stionghuld n III stress of 
weal he r drove tl i 1 siege rs away 
Once the host I ee u> leslroyed by 
Are Hr Kaiol on was re etved 
whon h took I Is aimy o(er the 
Alpa lr In Italy In the siting of 180) 

His forr s n in be rod 111 000 men 
and for miles th y I id 111 rally t 
fight II I wny f ot ly foot U| the 
steep i i tali pane often waist 
deci lu st w \a\ oleon eonv rte.1 
the It si I e Into ban a ks th gieat 
guest room wl r travel is aro 
now si ellered Into a hug hosi Ital 
ward 

When flrst s en th monastery 
from an ai title tural point of view 
Is dlaai i olnllng H consists of a 
plain bio k of gro> buildings with 
massive walls 1 1 111 lo mint tbo 
wind and th welgl t c f snow In 
midwinter the sn iw around the buildings Is seven to 
ten fee t deeep and soraotln es forms drifts against th* 
edlflee that rea h right up to the roof If the exterior 
Is disappointing the samo cannot be said of the In 
terlor On th side reserved for tt a belter class of 
travelers there Is a spa lous dining room containing 
• handsome plana | resented to the monks by King 
Edward while the bedrooms with their sielleas cui 
talned beds are th c ceaenre of romfoi t Anyone cross 
Ing the pass Is at leiftel liberty to enter the boaplce 
and accept Its hospitality No traveler la ever turned 
away Two good meals are served every day namely 
at 12 noon and nt 6 1 M At these meals representa- 
tives ot almost every nation on earth may be scan 
Italians naturally piedomlnale Next come (twin 
then Runs Ians Oc mans Ficnch Turks Bpanlards 
English and lerhais two or three American liaVel 
era The food Is plain but geod and plentiful and 
the beverage served h the famous red wine of Pled 
mont After meals tree 1 rs spend their time much 
as they wish In easy conversation with ono another 
In gamee In reading the books In thn library or In 
curios In tbc museum 


I Not so long ago the ha ggl es m 

commonkatloB with tbs owtatda 
8 120 feet salt that the work of the 
lease which and that the number of lives brat 
Bwitxer 


U* j* any gtraa Must ot *** torn* 0* mM 
n*mam Of paw* an thf pans tm tiWr 



search a dog arrived from the moa- 
attsry Ha carried a mrsssgn to 
the offset that after they had loft. 



Ht« Bernard day with logos of 


M Bourgeois the preaemt provost 
and his prlnoipal assistant Father 
Joins DarbsUay to whoa I am la 
dotted for the information ooa- 
talned tar this artlols assnrsd as 
that ths wonderful stories that 
have been 
ot the dag 

Near tbs hosptoe Is a monument te 
Barry This dog ggvsd forty lives 
In a period ot ten years ehd them 
was aootden tally killed 
In the kennels at the hospice 
there are at ths present time If 
teen trained dogs and an equal 
number of bitches and young pup- 
pies They were all born at the 
monastery Their training Is very 
simple During the summer 
months when the monks are not 
so busy they take the young dogs 
out In the valleys or hollows where there la always 
■now One man then lies down In the snow or buries 
himself In It A dog Is sent to lock for him He Is 
taught to bark when he has found the man and also 
to rouse him up from sleep by licking his face When 
the man wakoa up and stands on his feet the dog leads 
him to the hospice running on In front to show him 
the way 

According to the traditions of the monastery the 
Bt Bernard is a cross between a Danish bull bitch and 
« mastiff a native bill dog though at what time the 
croes was effected It Is Impossible to say After the 
breed was once established It wu kept pure until 1811 
when owing to the severity of the winter the monks 
were obliged contrary to their usual custom to ssad 
out the brood bitches ss well as the dogs with ths re- 
cruit that all the females succumbed to the ooM and 
the monks round themselves without the means of eon 
Unulng the pore breed In this extremity a cross 
with the Newfoundland was tried but at list failed 
owing to ths excessive ooat of ths Newfoundland, 
which hampered the dogs In the snow howsvgr by 
breeding back to their own short-coated dogs, ths 





Iona There are over one ] indred boda for trarolera and they 
a a never rap y during bn win er mon la Of n bo mo ka are 
railed upon to And el Iter tor aa many aa tbr e hundred or four 
hundred persons at one time No one la askel o lay for bla 
a commode Ion Vory few dr p In o h almu 1 ox In tl e ben itl 
ful chapel th amount that would bare b [a 1 for similar 
accommodation at an ordinary h «1 llenc the m aetury rauet 
depend to a Terr large oz ent i on other mean* of aui port Un 
fortunately too the exi enaen ar very hea y for al noet all eup 
plies have to ome from Aosta and tbe neighboring villages Th 
monks ha e a deep cellar wh re they ke p heir wines unfr sen 
Fresh meat la procured from tbe valleys In 1 summer but for 
the winter the priests lay up a s ore of sal ed meat Tboy also 
k op a number of owa In the su n ner to supply he n with milk 
1 utter and cheese but only o e cow Is re aln d In the winter 
Eatraaf* to the St. Bernard hospice ^ ood for firing is one of the most lmpor ant necessaries Not a 

stick grows within aeven miles and all the fuel has to bn brought 
Indead tbe monks wlU not hmltate to ten yon that from a forest on the bs ks of boreea For this purpose alone about thirty torses are emiloyed dally during 
during the winter months It la Impossible for an In the brief summer 

experienced traveler to venture upon the mountain and * " ' * 

•afely n*gi r tl T t * the paw without receiving help The following notes concerning the storage of California or crude oil In concrete reservoirs were recently 

C ons id eri ng the perils of the road one may well ask given In Concrete A 1 KWOOO barrel reservoir lined with concrete has recently been completed at Pori Rich 

why people venture upon It during the winter The mond Cal and one of 800 000 barrel capacity Is under ^instruction near Bakersfield The i notice Is to exca 

fhot I* the greater ma jori ty are poor workman going rate the earth which in most fields Is a sandy loam porous and very dry to about one third the dej h of the 

or returning from their tabors on the other sUU of the proposed reservoir With the material removed a levee u built round the excavation having aide slopes of 

Alps In February and March as many aa a hundred ^ — 

will make their way across the peas In a single day 
It la then that the monks are busy They think noth 
lag of remaining Out in the snow seeking the lost, 
for twenty four hours at a time Father Darbeltay told 
me that he has known the dogs to remain out In the 
snow for two days eating very little and not taking 
any rest or Sleep 

Before tbe advent of the telephone the dogs carried 
a flagon of wine tied to their collars and food strapped 
to a saddle on their hacks. Now they carry only the 
wine because It has been found that the weight htn 
dera their progress through the enow Bo well are 
they trained, that they an often dispatched by them 
selves down the pass to escort travelers up the treach- 
erous path to the hospice They always discover them 
and guide them to the dee! red haven. In the same 
way the monks trill allow the dogs to accompany the 
travelers on their Jpurney down the mountain If the 
weather tg at all had and the road difficult to trace 
If a traveler ta found to an exhausted condition 
ha ||i conveyed to the monastery on an Improvised 
Stretcher Mould It prove that help has arrived too 
lata the body Is left strapped to the board 
and ptaeed la an upright position In the 
mortuary ehapa] by ftf the most gruesome 
plan# la the whota auaaatsrr through tbs 
fare latticed bore of the window* one can 
gain ht the dead wjttta Tbe keen air 
awastdag from mi to red preosHus there 
poor reft* of honaaftr for yuan la g semi 






TXX HIATUS n imin 

A B «• watoh the brighter iUn 
on a dear winter a night »• 
may wall be impreased with 
the notable differences in 
color among than What mar 
•trike ui Amt I* that a very 
bright alar Ilka Btriua when 
low on tbe horiaon visibly 
hangs* color from moment 
to moment Thla U like lta 
t vlnkllng | urrly an effect of our atmosphere whose 
retraction changing slightly as maaaes of atr of differ 
ont density are carried atrom oar line of tight by the 
wind t-nuies now one Lolor now another to be 
strengthened for an Instant In lta spectrum while 
others may be for a moment almost absent 
But when the star* have risen high and the night U 
cloar and calm 10 that these disturbances are no 
longer perceptible the differences of color persist 
Sirius Is brilliantly white and so are most of the 
stars of Orion Ca pells (whose light much resembles 
that of our sun) Is clearly yellow Aldebarmn Is 
orange rod and Betelgeux redder still The fainter 
■tars whose light Is too wesk to show much color to 
the naked eye when eg 
amlned with tl teles ope 
show similar differences In 


The cause of three phe- 
nomena so easily obenrv 
able must be sought In 
tbc (tare themselves Re 
cant | byst si research has 
n ade It almost ertaln 
that we may And it In 
tlelr temi eraturo 
If Lake a solid body 
such as tbe carbon flla 
ment of an Incandescent 
lamb and heat It up grad 
ually to higher and higher 
temperatures which In 
this case we may easily 
do by Increasing the elec 
trie current— we will ob 
servo that when It Bret be- 
comes visible lta light Is 
of a doll red As the cur 
rent la Increased the light 


If Anally we apply a 
very high voltage and put 
through the lamp a heavy 
current whl h It can stand 
only a eloit time without 
breaking down It wilt 
give for the moment an 
Intense white light far 
whiter as well as far 
brighter than under ordl 
nary rendition* 

All In andement solids 
<f Uqilda behave In the 
aame way and careful 
work both In the labors 
tory and on theoretl al 
lines has led to a formula 
(too eompli sled to be 
given here) whleh enables 
us to tell just h w much eg 

light of any given color 
(or wave Icigth) will be 

given off per square Inch of surface at a given tern 
perature We annot of courae experiment with tun 
I craturc-s as high as those that prevail upon the sun 
but there are good reasons to suppose tbit tbe formula 
Als the facts very losely even In this case 
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From tbs a it* ben Just given wo oaa deduos that, 
\ hen mob through tha red glare the bottret star will 
■earn bat 70 per coot as bright as the one whleh re- 
sabUh tha inn and the coldest star twice as bright 
aa this standard of comparison. On the photograph 
tha disparity will be area more marked Tha hot star 
will appear twice aa bright and the cold star only one- 
quarter a* bright aa the one of the solar typo 
Wo hart thoa a mean* of determining their tempera- 
tures erea though wa do not know how far off they 
are nor what la thatr actual b rights eta by comparing 
their relative brightness In light of different oolon 
An extensive serin of observations of thla tort 
have recently been made at Potsdam by Bchelner and 
Wilting using apparatus of high precision and great 
care to avoid all sources of error and employing live 
different colon of light eo that the comparison of the 
values obtained from them might serve as a check 
not only upon the accuracy of the observations but 
( f the formats used in calculation 
The reeults are highly satisfactory and form, an Im 
1 ortant contribution to our knowledga of the stare 
As la obviously to be expected from what has been 



said the whit* stare are tha hottest The average 
temperature of those observed oomee out about 11 BOO 
deg 0 Just about double that of the eun 
The average temperature which they oak nlate for n 
number of star* whose spectra resemble the ions la 


We may IllustraU Ua results by an example Con BMO deg —a little higher than that of the sun itself 

alder a star of the samo temperature as tbs sun and That of tha stars which resemble Arctnrua In spoo- 


suppoae that we observe It ( 1 ) through deep red glare trum Is 4200 deg and that of tha reddest stars Ilka 
whl h transmits only Ihe extreme red rays (2) Betelgeux about 3800 deg— lower than that of the 

through a yellow glare transmitting only the yellow carbons In the electric arc (Tbe art. light of coarse 

light (3) by photography when tbe violet looks tar bluer than moat (tan hut this la becausa 
I me effective Now suppose lta temperature rauoh of lta light cornea from hot aarboo vapor which 

loubled Our formula tells us that through Ilka the mercury vapor In tha now familiar lamps 


suddenly doubled Our formula tella us that through like the mercury vapor In tha now familiar la 

th red glass It \ 111 look about seven times as bright fives off strongly colored light of lta own In thla 

as before through the yellow glare more than ten violet ) 
time* and by photography some twenty time* a* A rather faint telagoepic oomet was discovered by 
bright Mr Daniel at Prinoston on tbe night of December «th 

If on the other hand Its temperature was rednoed It was then about fifty million miles from ns and 


to half It* Initial value lie light would fall off much very close to perihelion It la now slowly receding 


more rapidly the red to 1/40 the yellow to 1/100 and 
the blue to but 1/400 of Ua original amount 
Suppose now that we had three stare close together 


from earth and ana but win remain te l esco p ic al ly 
visible antll tbe end of January or later 
Halley ■ comet though well placed in the evening 


In the aky whose surfaces were at Ihe three tempera- sky In Pisces not far from Man and Batura will prob- 
turee Just dlaenaasd Which of them will look bright ctriy stilt be much too faint to see without n telescope 
est to ns win depend os bow Mg they are and bow ttn wmxvxx* 

fir away Lot m appose that, viewed through the The Onset region in the starry Ay to now wefl 


seen, la tbs sffthawL Ettgk wh ntomot overhead, w 
rhnm, nreited hr tt* gre* of tha PMgdtg aad tha 
red AUebarea. BMhw in tha ggiaiU Orton, and he- 
Hath him Qaall Major wtth the taw ggwhta ft itaa. 

■a« of tha resith is Atria with tha great gatfim 
star CapeUa. Below gre tbe Twine, and as the right 
Procyoa TM taint star duster Pmesspe marks tha 
Plata of Cancer tad os the horiasa are Hydra and 

The oonsteUatloee la the southwest art mwah Iren 
prominent Arise which la high ap can at woe be 
recognised by the peculiar small triangle formed by 
lu three principal stare tha faintest of which 7 Is a 
fine double Our Initial thaws how ridiculously little 
resemblance there Is between tbe flgare of tha Bam 
and tbe stars which bear bin name 

Bridanus Oetqs and Piece* an non# of them ray 
bright but the planets Mara and Batura which nr* 
close together In the Mat are aontplenona. The very 
brilliant object In the eovthweat early In the evening 
la the planet Venue. 

Pegasus and Andremada are well seen in th* West 

Perseus Is right overhead and Cassiopeia Ospheas 
and Cygnus ooaupy the Milky Way aa tar as the 
northwestern horiaon Dree Major end Draco are 
under tbe pole and Urea Major la coming up in the 


until the Mth when ha 
poama between w and the 
■on and beoomea a mem 
lag star He la weU vis- 
ible during the flret half 
of the month especially 
about the 10 th when ha 
sets about • IB P M He 
la than In Caprioornna tar 
from any bright star and 
ihonld be easily identified 
Venus la exceedingly 
bright and oonaplouous es- 
pecially at the beginning of 


M lees prominent setting 
about TPM hut Is still 
fhr brighter than any 
thing else in sight 
Mare la In Places at the 
beginning of the month 
oloea to Saturn end grad 
ually moves eastward Into 
Aries He le In quadra 


17th and Is on the mart 
dlan at « P M Viewed 
telescopically he ahowa a 
marked gibbons phase— 
like tbe moon three days 
from fall 

Japltsr to In Virgo and 
rises about midnight be- 
ing In quadrature with the 
sun on the opposite aide 
from Mare on the 4th 
M Batura la almost opposite 

1 him In the aky In Places 

and to risible In tha even 
ing almost till mldnlyht 
Uranus Is in conjunction 
with the sun on the 11 th 
and to Invisible throughout 
tbe month Neptune to In opposition on tbe 8 th and 
Is visible all night long He to then In R A. T h IT 
m 23 a declination 31 deg SI min N and to moving 
71 1 to the west and 14 sec. northward dally Hto 
motion alone terra* to distinguish him from the star* 
unices one has a tstoeoope powerful enough to show 
hto disk 

Last quarter oomue at • A M on the gd new moon 
at 7 A M on the 11th flret quarter at B A. M on the 
llth and fan moon at 7 A M an the 16th. The mew 
to nearest oa on tha 17th, and farthest off on tbe 4th 
and Slat 

She to In oonjanatlw with JnplUr on tha Sd Uranus 
on the llth Mercury on tbe afternoon of th* llth. 
Venue on th* llth Baton on the 17th Man w tha 
llth. and Jupiter oao» more on tha Mth. 

Princeton University Observatory 

Hu memory of th* tot* Onpt Ch*rt#* W Oridtof, 
who was Admiral Deweys flag oCoar on bsari tha 
ember Olympia at the bsttto of Manila Bgy in X&, 
turn been honored bp n trwn* memorial tabtot Uftk 
has bew Ptorcd « & wan of M M * 
»**m Haii intotataiid. nm tod* tfSTtpr 


Jaxbaky I, 191a 
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Ib tea present Mate ot scisnos, the solution of tee 
jwobtam of vMoa at a 4totaa» by means of slactrioal 
traMattrion appears to bo only a question ot money 
Rsasaiahaa in this Sold an directed toward tha utlliss- 
Uots of a peculiar proper ty of the element selenium, 
which ooMtKta oloetrtoltr men or leas readily in pro- 
portloa to tho Intensity of tho light whkh tails upon It 
Upoo this proport? la baaod tho lyitom of electrical 
transmission of photogTapba which waa Invented by 
Pro L Kan, ot Munich, and which has for sereral 
m oaths boon In regular operation between the offlcee 
ot tho Dally Mirror In London and L Illustration In 
Faria The general arrangement of Korn a apparatus 
baa already boon described 
tat tho Scmarmr Awn 
cam Tho photograph to A \m 

be transmitted a negative " | 

Aim, la wrapped round a M V 

cylinder which la caused , BmE 

to rotate before a source IU [) FJfiF 

ot light so arranged that y ‘ : 

only a very small area of W* l I W 1 

tho photograph Is lUumt 0 S V 

naiad at a time The pan Allltflllr 

oil of light after travere- L— J 

lng the film falls upon a 
cell of eelenlum forming 
part of an electrical dr 

cult which extends to the receiving station Owing 
to the property of selenium mentioned above the cur 
rent which flows through this selenium cell at any 
Instant is proportional to the tranaparancy of the nega 
live film at the point traveraed by the pencil of light 
at that Instant At the receiving station this fludu 
sting current Is employed to uncover to an aslant 
proportional to the I n» tan tan corn strength of the cut 
rent a Ians which conveys a beam of light upon a 
photographic Dim carried by a cylinder which rotates 
In synchronlam with the cylinder at the transmitting 
station Hence the part of the Him on which the 
beam falls la Illuminated and tonaeqnently blackened 
to a degree proportional to the tranaparancy of the 
corresponding part of the original Him In ahort a 
negative at one elation products a positive picture at 
the other by the successive transmission of many 
small parts 

Instead of prolonging the operation In this manner 
lot na suppose that It Is all done at once Let ns pro 
Ject the Image upon a sheet of selenium divided Into 
a very large number of email cells each of whkh (s 
connected with the reoelvlng station by a separate 
win It Is evidsot that in this way the entire pic 
tore could ha transmitted at once and consequently 
that eleotriral vision at a distance could be reallred 
But in order to accomplish this thousands of wires 
each connected with appropriate apparatus, would be 
required and the expense Incurred would probably be 
out of all proportion to the value of the results ob- 
tained 

This theoretical scheme has not formed the basis 
of any practical experiments which have yet been 
brought to public notloe It was announced a few 
months ego that B Ruhmer the well known elect ri 
clan of Berlin bad solved the problem and that bis 
apparatus coating an enormous sum to construct 
would be the prlnolnal attraction at the Exposition at 
Brussels In 1910 No details of the apparatus bow 
ever have been published We know that It employs 
selenium but we do not know whether It usee one 
wire or many wires 

In his stale of the problem It seems particularly 
Interesting to note the solution proposed by two 
French Inventois M Rlgnoux and Prof Fournier 
some of whose experiments the writer has had the 
good tortiine to witness 

Rlgnoux and Fournier bare Invented two types of 
apparatus The first Is designed merely for demon 
st ration and neoeasttatM the employment of many 
wires It may be described briefly as follows At 
the transmitting station an object (a large letter of 
the alphabet for example) Is strongly Illuminated 
and Its Image Is projected by a lens upon a frame 
containin g a number of selenium cells etch of which 
is connected with the receiving station by a separate 
wire Bach cell, and tts wire, transmits a current 
proportions! to tha brightness of the part of the lm 
age projected OS that otQ and the corresponding part 
of tho object At tho reoelvlng station there sltuulte- 
mom currents of unequal Intensity traverse an equal 
n saber of little ocdla, sad thereby uncover the earns 
number of little mirrors to an extant proportional to 
the strengths of tha various currents Baams of light 
redacted by this* mirrors are projected on a screen, 
site by rids, terming patchaa of various degrees of 
brlghtasa. proportional to that of the corresponding 
parts of tha object •mtk n body tame number of 
Silalem wDa, wires, ream end mirrors tt would be 
possible to treusmit A, picture with Sot detail and 
tn*ey ttpunm st «KK T* sUpsrtmcratel daman- 
It*** »Wte to to mnatonry 


crude, but quite convincing Tho multiplicity of wires 
la a serious defeat, which tha Inventors believe they 
have found means of remedying la their second appa- 
ratus which Is In course of construction and Is Illus- 
trated by tbs accompanying diagram At the trans- 
mitting station the rays of the luminous source L an 
reflected by the mirror JT upon the objeot 0 the Image 
of which la projected by the lens I upon the frame 
of selenium oells T (The diagram shows a frame 
of eight cells and an object divided Into eight equal 
square* Two of the squares are white and their lm 
ages Illuminate the two corresponding selenium cells ) 
The very weak currents transmitted by the selenium 
oils are sent Into the relay R where they set Into 
motion much stronger currents, the Intensities ot 




which are proportional to those of the selenium cell 
currents to the Illumination of the reap* 1 live tolls 
and to the brightness of the corresponding parte of the 
object 

The problem Is to transmit all or these currents 
through a single wire without confusion and to re 
reive them and cause them to act separately and 
simultaneously at the receiving station For Ibis 
purpooe Rlgnoux and Fournier have devised the fol 
lowing arrangement The currents are conveyed to 
the contact pieces of I ha collector C from which they 
are taken sutteealvely by a rapidly rotating wheel 
which Is connected with the receiving Btatlon by a 
single wire 

Let ua for the moment disregard the question of 
speed of transmission and consider the means by 
« bleb these successive currents are received 

At the receiving station the light of e source L 
polarised by its passage through the Nlcol prism n 
traverses the tube 1 which Is Oiled with carbon dlsul 


(cJCv -» 

The Mew I nsUeot of the Amiri an Amudatlon for the Advent*. 


phide, and then falls upon a second Nlcol prism s', 
which Is crossed with regard to the first prism The 
tube Is surrounded by a coll ot wire B which Is con 
nected with the wire coming from the transmitting 
station Hence the current* which traverse the selen 
lum calls for the transmitter flow suc c essively through 
this col' and produce an electro-magnetic rotation of 
the plane of polarisation of the light which Is pass- 
ing through the carbon disulphide to a degree pro- 
portional to the Illumination of the particular erien- 
lun eell which is momentarily connected with tee 
Hm wire causing corresponding fluctoatkns in the 
intensity of the light white emerges frets the second 
most prism »’ This beam of light of varying In 
tensity falls apoo the cylinder D white rotates in 


•ynteroutam with the collector O at the transmitting 
station, and whleh carries a number of mirrors tt, 
equal to the number of selenium cells Hence each 
mirror reflects a quantity of light proportional to the 
Illumination ot a particular selenium cell and the 
brightness of the corresponding part of the object. 
The mirrors are so arranged that the light reflected 
by each falls on a different part of the *<reen B on 
which la thus produced a mosaic picture fanned of 
patches of various degree* of brightness of the object 
exposed at the transmitting station 
It la possible to transmit and make tritibl In this 
manner employing a single wire an Image produced 
bv several thousands ot selenium cells* Tea There 
Is. no difficulty In constructing a frame of 10000 or 
more selenium cell* each 
connected by a separate 
wire with a codec tor 
which emprises an equal 
ly large numb r of con 
• tacts Now If we remem 

„ . / 1 her that the frequency of 

\ J alternation of an altnrnat 

lng current often exceeds 
" 100 000 cycles per second 

II becomes evident that 
10 000 currents ran be col 
lec ted and transmitted 
■acceselvely over a single 
wire In a small fraction of 
r second By the employment of 10 000 mirrors at tha 
r reiving station an Image composed of 10 000 patches 
of light can be projected within the same fraction of 
a second The different parts of the picture will 
1 ally be projected successively but they will appear 
to lie simultaneous owing to the pcislslente of lm 
pretision* on the retina of the eye If tho projection of 
the entire picture Is accomplished within 1/40 second 
and the apparatus ran be so construe led that thlg pror 
esa will be repeated Indefinitely giving the appear 
an cc of a persistent picture Instead of a fleeting 
glimpse 

Hitherto we have supposed the number of mirrors 
to be equal to the numher of sell nlum < ells It may 
be found possible howi vur In diminish the number 
of mirrors and to oporate each mirror successively by 
the currents from sevoral cells This modification 
v ould doubtless Involve complications and difficulties 
In construction whlrh wo need not discuss For the 
present It suffices to ahow that the problem of vUI m 
at a distance by means of a tingle wire connecting 
the two stations has been solved by MM Rlgnoux 
and Fournier In the practical realisation of the dr- 
elred result the Inventors will have to reckon with 
the phenomena or self Indue lion Interference and the 
electric Inertia of selenium but them are familiar 
technical difficulties which will sooner or later he sur 
mounted 


Tbs distinction of st inlying natural history under 
Louis Agassis In the laboratories In Cambridge Is 
one to be highly appreciated and of the many 
eminent naturalists who were so fortunate) as to re 
crlve their And Inspiration under the guidance of 
that renowned master many If not most havs 
ceased their activities Of tbs earlier students 
Brooks Hyatt and Packard have Joined the silent 
majority Alexander Agassis Putnam Scuddcr and 
Verrlll are fortunately still with us In the happy poa 
session of an assured fame At tbs close of the elder 
Agassis s career he established a summer school on 
Penlkoso Island and of thorn who studied there two 
have achieved especial distinction Rkbard Rathbun 
the Asalstant Bw retaiy of the Smithsonian Tnslltu 
lion who is now directing the activities of a score or 
more of younger men In the work of the National 
Museum and David Slarr Iordan who presides over 
the destinies of the great Stanford University In Call 
fornia Prof Jordan has been called to preaid over tho 
meeting of the American Association to bo held this 
week In Boston and of him Is tbs following brief 
■ketch 

David Starr Jordan waa born In Oalneavllle New 
York on January 19th 1851 and grew up on hla 
fathers farm In Wyoming County receiving his early 
oducatlon in schools in tbs vicinity of his home In 
1891 be entered Cornell and there devoted himself to 
scientific studies developing a special Interest In hot 
any In which branch bo waa made Instructor In hla 
junior year and continued to hold that place until ha 
waa graduated with the degree of M B In 187* 

He was tailed to the chair of natural history In 
Lombard University In 1979 a place which he held 
for s year sad then accepted the princtpalshlp of the 
Appleton (Wit ) Collegiate Institute He then entered 
tbs Anderson 8eboo! on Penlkeae Island as a student 
and lectured there on marine botany during the sum 
mar of 1974 Tt waa there that he came under the 
influence of the elder Agaaslr and began hla studies 
(GonMnaed oa page 10 ) 



14 


Scientific American 



mi tm pns wttt Mtkar miitto ora***' 

whan tho pitas an under etna, Fletand herewith 
liMf tarn at shoot pOtag wttk ftroag mikh 
joints, m eoutruotsd aa to op pose U ni l lf ftrahai 
at the various poaltloaa which ths pdss may aaaaaa 
with rotation to saeh othar. lie. 1 ahowa J sst at 
piles driven in a onrred row. {Mails of tha Inter- 
locking porta an gtnn ta tha aaotloaal Ttowa. which 


The clolbOB-llne hanger which la illustrated In tha 
m companylng engraving U adapted to anpport a nmn* 


of a wab X fnreiahed with a pair of flangaa formed to 

lntarWk vlih ttui fltnMi nf the x 



OLOTBU-Lm BUSH. 


In tha conatrnctloa ahowa in rig. I, the right and 
left-hand enda of the pUe differ In dealgn. Tha left- 
hand end haa a wide tapering flange B, that la bent** 
tha tom of a book, and a abort, slightly curved flange 
0. The right end of the pile la somewhat itmilar ta 
torn, the flange ft being curved to approximately the 
aame form aa flange B, but the flange D la considerably 
longer than the flange 0 Fig. 2 ahowa a preferred 
construction. The Interlocking porta are of the aame 
dealgn, except that they are made hi right and left, 
hand forma. With either dealgn tha Interlocking 
flanges will rigidly be retained under pulling (train! 
at whatever poeltlon the parts may assume. The pile* 
are of simple construction, and may readily be rolled 
In rolls of proper design. The Inventor of this piling 
U Mr William Nellaon, of 1279 lfontesuma Street, 
Pittsburg, Pa. 


ber of clothes lln™ at the same time, and yet permits 
of taking up the ninth of tho lines Individually or alto- 
gether when desired The linos are attached at one 
end to a Used aupimrt, while the other enda are con- 
nected to separate reels, all of which are mounted on 
a single shaTt that may be wound up to stretch the 
lines (sut The shaft which Is Indicated at A, la pro- 
vldod at intervals with square sections adapted to lit 
tho square bores of tho reels B The shaft Is mounted 
In suitable brackets attached to a wall, and at each 
end is provided with a ratchet and a crank, so that It 
may be wound up to tighten the Unea. Bach Una la 
provided with a hook at one end adapted to engage a 


lU-IUf ROFRB. 

A novel form of gaamaln stopper Is Illustrated In 
the accompanying engraving. It consists of a flexible 
diaphragm mounted on a collapsible spring frame, 
which may be expanded In the gaa main by exerting 
pressure at two diametrically oppoalte points. The 
spring frame Is indicated at A In the lUustratlon, and 
wbnn In collapsed condition Is eUlptlcal or oval In 
form. The diaphragm attached to the frame la ahowa 
at B Connecting opposite extremities of the oval 
shaped spring frame A are a pair of telescoping mem 
berm C, to which the operating handles D and ft arm at- 
tached. It will be evident that when the handle ft Is 



corresponding eye In the bar ft, which la made fast to 
an opposite waU or other support Whenever It Is de- 
sired to take In one or the lines, or to tighten It or 
loosen It with roapect to the others, the reel on whloh 
It Is wound Is movod axially until It clears the squared 
section of the shaft A, and Is then free to he turned In 
cither direction Whenever desired, the bar ft may 
he released from Ita support and the Unea wound up 
A cover piece D may then be dropped over the reels 
to protect them from the weather A patent on this 
clothee-Une hanger haa been obtained by Mr George 
T. Van Hiper, 162 South Ocean Avenue, Fine port, N T 


drawn upward and handle D pressed downward, the 
member 0 will telescope, drawing the frame A Into cir- 
cular form In order to provide for operating both of 
the handle bars simultaneously, a crosshead F Is fitted 
to the outer end of the bar D, and 1* provided with an 
aperture through whloh a threaded bar Q la adapted 
to pass The bar O terminates In a book, which en- 
gages a Unk secured to the bar ft, and a thumb nut 
threaded on the bar 0 and bearing against the cross- 
head F serves to draw the bar ft outward, and at the 
same time to press the bar D Inward, so aa to press tha 
■topper Into tha circular form In uae the stopper la 
Introduced Into the gas main through an opening, and 
Inclined with Ita lower end extending toward the end 
from which the gas la flowing. The operating bars 
project through the opening, and when the thumb not 
la tightened the frame la brought to a nearly vertical 
position, aa Indicated tat tha drawing, thus lying cross- 
wise of tha main and effectually stopping ths flow of 
gaa. The Inventor of this Improved gas-main stopper 
is Mr Patrick Goodman of 257 Bast 123rd Street, New 
York city 


a both urns oft ooanun c 


It la customary to buUd casks with tapering aides, 
so that tha hoops which bind the staves together may 
be jammed tightly In plaoe. This makes It asoeasary 
to shape the staves, which entails considerable waste 
of material and much trouble In assembling and bend- 
ing them Into position. Another disadvantage la that 




One of the defects of sheet steel piling u heretofore 
constructed la that the lnterlocklig edges whloh con- 



the sectional view, Fig. L 
When me nogs are driven down they 
act as wedges to jam ths boopa tightly, so 
u to bind the staves la plaoe. In order that 
the ring may contract in diameter as It Is 
wedged Into place, It is mads of wire or a strip 
of metal that Is crinkled or bent into a tlgxag 
form, nils lightens ths construction, end pro- 
vides s better grip on the hoops end staves. la 
many trades small hop and casks of moderate 
else for liquids are required, but their high 
price and the east of machinery tor making 
them Is prohibitive for many purposes. Tbs 
casks here described are especially suited to 
meet the requirements of such trades, because 
after Uw staves and beads are p repared they 


ting the grooves) tx 
tag an toaxpraslre cask of attrac ti ve and fla- 
shed appearance. The inventor this novel 
coaatmoden is Mr. William mmssttH she* 
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net. and a n«mbw* ,*ftt**ban». ■*#*•. «* the 
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la placed over the plate, and to protest tie drawing g 
thin plaoe of paper Is pl aced over It Tha area eet- 



llned la then Sited with tho Iron balls, which an flat 
on the under aide to prevent them from rolling. The 
magnetised plate converts the bells Into temporary 
magnets, causing them ta ding to the plate and to 
each other. After ths area of the drawing la lilted, 
the beila are taken out and placed In a measuring 
frame, as indicated in the engraving, and the number 
of square Inches occupied by the balls Is ascertained. 
Tables are furnished which permit of reducing the 
square inches thus found to the scale of the drawing, 
thus giving ths ana sought without any aaloulatloa. 
It will be observed that ths aids members of the him 



urtng frame are calibrated, and the sliding crow-bar 
la provided with vernier scales, so that the area occu- 
pied by tha balls may be obtained with exactitude. 
The ease with which any given area can be set on lint 
trial should make this apparatus valuable to engineers 
and surveyors. The apparatus Is adaptable to Irregu- 
lar as well ta regular surfteaa. The inventor of tha 
area finder Is Mr Alfred C Freeman of Norton^ ya. 
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(Condudod from page 9.) 
il data. The ilr In or tenge 
ctmplmrniai (all that era out get & 
|onr lunge by forced Inspiration) ; tidal 
(that which pa a aaa In and oat In no 
breathing), rvterve (the air which can I 
be expelled In forced expiration), and re-| 
(ideal (which remain* attar forced 
pint ion) Again, the pulmonary funo- 
la In obedlanoe to the phyalcml tew 
of the dlffoalon of pin, by which a 
lighter gaa (Implied air flch in oxygen) 
land a heavier gaa (expired air laden with 
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place and replace each other From theee 
physiological facta we comprehend that 
all the air Inaplred la not at tha and of I 
the given Inspiration taken into the nltl- 1 
mate air veelolea, nor la all the vitiated 
air contained In theee air vesicle* ex- 
from them with a alngle expira- 
tion Thus, In any event, pure oxygen 
wonld never Immediately reach Its ulti- 
mate destination In the air vesicle* , It 
would In fact gat to them pretty much 
tempered, as In the normal. Nor Is pare 
oxygen— so I would Infer— ever supplied 
artificially tor Inhalation, It It were, It 
would probably not be respirable for any 
length of time, and would be positively 
Injurious, II Its use were persisted In 

r the use of pure, unmlxed oxy 
gen Is being advocated for human beings 
who are In nowlae 111, and there are cir- 
cumstances In which such procedure 
might appear Justifiable For example, 
Prof. W A. Anderson, a collaborator with 
Prof Chittenden of Tale, relates In the 
American Physical Education Review of 
May, ltyt. In hte article on “The Use of 
Oxygen In Mountain Climbing” that hte 
party, leaving Mexico City, ascended Popo 
[and Ixtl. both of whlrh mountains are 
[above 17,000 feet high- Popo la the eas- 
to climb, and was negotiated In the 
er weather, yet It presented the| 
greater dlfflcultlos, and the party suffered 
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distressing dyspneea. aa the air became! 
progTeaatvely rarefied On the other 
hand, when Ixtl was negotiated, ogyi 
condensers were used, and by breathing I 
this gas the top was triumphantly | 
reached with but little of tho dlstr 
that was experienced on Popo ff theee | 
findings are corroborated, 
tofora sbeolutely insurmountable dlffl- 
culty In scaling the world's highest peaks 
should be eliminated, even Everest 
(24,000 feet) should be conquered, and 
almost any fair climber should be able 
ad that flag alleged to have been 
planted atop Mount McKinley 

t other procedures are being tfivo- j 
rated which do not appear to me so Jostl 
Sable For example, Or, I/conard Hill 
[ has been seeking to prove that oxygen Is j 
[more sustaining than air, bla expert- 1 
menta demonstrate that after the 
this gas one may bold the breath morel 
than nine minutes I do not know what 
proportion of oxygen was used In the ex- 1 
'pertinents, whether the gaa i 

, or whether some compound of lt| 
employed. The result stated Is of| 
course amaxlng, but It Is not exceptional 
Trained and expert swimmers remain | 
under water a number of minutes, whan, 
of course, they have to hold their] 
breath If memory sen 
onoe saw a man It 
In a tank under water twenty minute*. 
Dr Hill concludes that by taking oxygssi 
before a quarter-mile race, an athlete 
should be able to hold hte breath during 
the whole race, and devote the 
thus saved to faster running Bomswhnt 
more than a year age, Dr HH1 reported 
experiments be had made which h* be- 
lieved would lead to the breaking of *th- 


tha Incentive to like experiments itfiee 
made In other scientific center*. Dr 
HUTs e xper im ents led him to think that 
the panting and distress of athlete* aright 
be largely mitigated by breathing oxy- 
gen deeply before and after a race; tho 
former to pcsvsut dktrwa and t* te- 

em** running power*, the tetter, to ro- 
tter* Whatever dtetrso* de*W At tho 



[other athlete, Mr Jett, attar breathing 
oxygen for thro* minute*, ran half a mil* 
In one mint** and fifty-five aeoenda, 
heating hi* record. 
mb I am not much Improved by 
theee achievements. I think, on the con- 
trary. the preliminaries to them ww* 
lenslble. Oxygen Is a stimulant, • 
It la for 
srtlea that Dr. 

In athlettoa. This Is especially 
for young men, who era generally 
our athletes. Youth should need no 
stimulants. We observe, moreover, the 
oxygen te given before a me*, this la de- 
cidedly both unsafe and unphyslologlcal. 


Increase la abnormal, aa te also tha ex- 
penditure of energy. Nor are the ■*- 
l without disaster Do not our atb- 
young men, aa It te, grow Into ma- 
turity with bad enough hearts 7 Every 
doctor must give melancholy testimony 
that such 1a th* case But here we are 
advised to stimulate unnaturally u heart 
already functioning to Its limit And it 
1a unphyslologlcal to give suy stimulant 
before a feet of strength or a trial of 
endurance, capabilities nr* thus pur- 


stimulants— 
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like— should be given not be- 
journey, or u 
mountain climb, lu order to restore the 
eoonomy to par after the undue exertion. 
Here le u matter which seems to m* not 
together trivial. 

Besides, this “doping” of contestants 
before a race Is unsportsmanlike. Tests 
of physical brawn and endurance are 
legitimate only when they are made un- 
der normal conditio n s - t hose In which 
human life must ordinarily be lived. The 
true sportsman will countenance * thist- 
les only when the contestant depends for 
upon no other factors than hla 
I better physique and superior skill. Oxy- 
gen stimulation would possibly mak* an 
lined, undeveloped, short-winded, 
nuscled specimen successful for the 
span of a given contest; but for all 
that he wonld he the poorer und not the 
b* recalled that some 
year* ago a bicyclist “made" a mite In 
leas than a minute, behind s railway 
train going at that rate; a smooth board 



rightly bald bis record to be valuslsaa; 
for It was achieved under unnatural cote 
[dlttona, not under such aa must be 
[chanced and grappled with In nature. 


BATH IT AM MOM*. 
(OottfBMd from peg* O,) • 

[of fishes, te tha knowledge. of which ha 
now stands afooog tha very teremoet te 
thle oonntry. In 1871 he Haa elected to 
the profsaeorsbip of biology te Butter 
University, which place be then b*U U» 
p*g«m 
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Dr Jordan’* great knowledge Of Ashes 
wa* early taken advantage of by the D S 
Bureau of Piaheriea. and from 1*77 until 
lie went to Stanford University he *erred 
u aaalatant to the U S Fish Commis- 
sion, aa It wan then called During 189ft- 
18 he waa a U 8 commissioner In charge 
at fur eeallng Invretlgatlona, and In 1*04 
waa given charge of certain lnvestlga- 
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the PacHlr, frequently vlalllng Alaaka, 
Hawaii, and far-away Japan, making 
large collection*, selection, from which, 
especially type* of new forms, have been 
deposited In the IT 8 National Museum 
Of the publications of (his Institution, he 
prepared as “Contributions to North 
American Ichthyology.” three bulletin* 
entitled respectively I “Review of Rafl- 
nesque's Memoirs on North American 
Fishes” (1877), II A "Notes on CotUdw, 
Gtheostomldw, Pen Ids-, Centrarohldss, 
Aphododerlda, Doryaomattdm. and Cy- 
prlnldir, with revisions of the genera and 
descriptions of new or little known •pe- 
des” B “Synopsis of thiCSIlurldai of the 


III A "On the distribution of the 
2M of the Alleghany region of Booth 
sllna, Georgia, and Tennessee, with 
Tlptlons of new or little known spe- 
” B “A Synopsis of the family Ca- 
omidw" (1878) 

e has further enriched the many vol- 
* of the Proceedings of the D 8 Ns- 
al Museum with accounts of his dls- 


utatlon of being the foremost author 
on the sea fauna of tbo Pacific By 
however, his greatest contribution to 
Smithsonian publications Is the well 
wn Bulletin No 47, which ho pre- 
t-d In co-operation with Barton W 


waters of North America, 
Isthmus bf Panama In It 
8*5 families, 1,438 genera 
. and 8,393 species and sub- 
I species It forms four octavo volumes 
covering 3,313 pages with 399 plates, In 
which nearly 1,000 Ashes art Illustrated 
Dr Jordan Is also the author of ”A 
I Manual of Vertebrate Animal* of North- 
ern United States”, “Animal Life", 
I “Animal Forms”, “Food and Game 
I Fishes of North America”, and “A Guide 
to the Study of Tishas.” Several of tbeee 
works were written In association with 
hi* sclentldc colleagues of the Bureau of 
Fishes and Stanford University. 

His more popular contributions to lit- 
erature Include the following works In 
book form "Science Sketches”, "Foot 
I notes to Evolution”, “Care and Culture 
of Men”, "The Innumerable Company" , 
‘Imperial Democracy", "The PhUoeophy 
of Despair”, “Voice of the Scholar", 
“The Gall of the Twentieth Centnry”, 
I “The Human Harvest", "Evolution and 
I Animal Life”, and a single volume of 
1 (Concluded oil poo* J9 ) 
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A IIW 1U Of TEX Kill 1X01X1. 

I F In the day* ot tbe perfected quadruple-expansion 
steam engine, anyone bad ventured to criticise 
the type an being very Inefficient aa a mean* Of 
extracting the heat energy ot tbe ateani that 
pawed through It, h« would -have been conaidered a* 
hypercritical, to Mty tho tout And It he had ven- 
tured to predict that within a tew year*, by ioterpos- 
lug a certain device between tbe low-proeaure cylin- 
der and tbe condenser, It would becomo poealble to 
■bow an Increaaad economy of from IS to SB per cent, 
and, In oome case*, to Increase the total horse-power 
output ot an engine by from TO to 100 per cent, be 
would have been regarded as a visionary Yet It la a 
fact that this doubling of tbe capacity ot an engine baa 
actually been accomplished, aa stated In our editorial 
of December I nth. 1009, describing the remarkable 
work being done at tho Fifty ninth Street power sta- 
tion of Iho New lork subway system 

U Is no exaggeration to stale that the low pressure 
turbine baa Introduced on era of Improvement In 
steam-engine practice wblcli la destined to mark an 
advance In the art, greater than any recorded during 
the past pentury of the history of this great prime 
mover, and wo say thin with full appreciation of the 
progress that was mads with tho introduction of com 
pounding and tho later raultlplo-axpanalon engines 
A century ago, as we recently ehowed in our dia 
cusslon of (he low pressure condensing engines of Ibe 
time of Robert Fulton, boilers were so weak and steam 
pressures so low that the condenser was an absolutely 
necessary accessory When Iron and steel plates be- 
taine available for boiler manufacture, there was a 
corrtw ponding rise In steam pressure, which led to a 
gradual abandonment of tbe condenser and a tendency 
to obtain the desired horse-power by working on tho 
higher ranges ot pressure. The high-pressure engine 
exhausting directly to tho atmosphere was. of course, 
an extremely wasteful device, and the Invention of the 
tomponnd engine wsa logical and Inevitable Then 
followed the triple and quadruple engines, the limit of 
expansion being rest bed when the low-pressure cylin- 
der became too large for practical purposes. If a cylin- 
der were built that would carry the expansion of the 
steam down to thn foil theoretical limit of reciprocat- 
ing-engine efficiency, its dimensions would be exag- 
gerated out of all proportion to the rest of the engine; 
tbe weight would be enormous, and the losses through 
friction, and bemuse of the great radiating surface, 
would be prohibitive 

Tbe steam turbine, on tho other hand, la particu- 
larly adapted for accommodating the great expansion 
cf tbe steam lu the lower ranges of pressure. Just aa 
the reciprocal Ing engine la belter suited for develop- 
ing the expansion In tho higher ranges The tnrbina 
losses In the higher rytgos are largely due to the fric- 
tion or the rapidly revolving blades In the steam at 
It* relatively high density when under high pressure, 
uhcroas skin frit I Inn la not a serious factor during 
the exiwneion of eleam in a htgh-preaeur* cylinder 
At the lower pressures the steam has a small density, 
and the skin frletlon losses are Inconsiderable. Again, 
the great drop In tempormture In a tow-prssanr* cylin- 
der Induces rapid condensation, and greatly reduces 
the efficiency 

Hence, It will bo been that the reciprocating eogtBo 
working oo lbs higher ranges of pressure and tbs 
tarbtnu working oo the lower ranges ars tbs oomplo- 
nieata, tbs one of the other, and when acting la oouk 
biaatjqn torn aa ideally economical arrangement 
Tbs raags of application of the new system la widt, 
nod altwady the turtrin* la winning back foe usstaf- 
work g* Mormons amount of heat Wkteh WM tormwriy 
1 lest to th# rtvorslng rolling engtns f. tin stgsl works, 


house* M vtotoOtMtmtrito MUMtemcaU, 1 
baa tore** pop*Ht t» rbB'tt ridtttse to IhO’jmMi \ ■ 
on (ho powsr tototofad between eylindar WR c'i- 
danger. The twfimt gtsamallps Is tha maty. A \ 
under const ruction, wltf embody the sameoombfbbOfe' ’ 
In thetr engflM rooms. Is that* days of oaxietywrer 
the. rap Id aojtttotea of pot Batumi resources, th* SU- 
lllary steam turMae moat bs welcomed as oe* of tbs' 
%rsat**t congervsr* of our supplies of coal end liquid 
fuel 

un» riAxnr ir aur ooxyzyxs. 

B y the action ot tbe Board of Batlmste at this 
etty, which, on December 3rd last, Tamed a 
resolution authorising the Public Service 
CommlasloB to lay out a moving platform 
subway la Thirty-fourth 8 tract between Second gad 
Ninth A Van use, there will bs gtren aa opportunity to 
test a system of transportation which wa have always 
conaidered to be Ideally adapted for relieving the 
crowded traffic conditions la congested enters of large 
cilloe 

By tar tha most efficient menu of moving material 
in bulk la tha belt conveyer For transport tag ma- 
terial that la In a more or loss Saely divided condi- 
tion, or made up of a large number «f small separata 
units, such material, for Instance, as grain, cool or 
Iron era, tbe belt conveyer is recognlqed in tbe in- 
dustrial World as baring no equal— provided, of course, 
that the distance to which tbe material la to be car- 
ried and the speed are not excessive, 

The moving platfoym is practically a continuous 
bolt conveyer for the conveyance of a large number of 
paaaengerm at moderate speed. It consists of short 
lengths of platrorm, coupled together, forming an end- 
less chain which Is kept In continuous motion In 
tbu Thirty rourth Street subway there will be four 
parallel rows of platrorm, the Brat, adjoining tbe sta- 
tion pisiform, moving at three miles an hour, the 
next at six miles, the third at nine miles, while the 
fourth, which will be entirely covered from end to 
end with seats, will move continuously at twelve 
miles an hour Entrances to tbe moving-platform sub- 
way w^l be placed at every Intersecting avenue or 
street, as (he case may bs The capacity will be 73.500 
seated passengers per hour In one direction during the 
rush hour, as against 1!,0<>0 seated passengers on the 
eight-car express (rain service and 7,500 on the fly*- 
car local train service or the subway, and aa against 
88,1100 standing and seated passengers per hour on 
the express service and £2,500 on the local service 
In a recent communication to tbe Public Service 
commission by Its chief engineer, Henry D Bo* man, 
tbe advantages or the new system are stated to bs' 
First, a vastly lm refitted capacity and neats Tor all 
luusengers, second, absence of the delay Incurred by 
watting for (rains hi stations since the train Is always 
there and constantly muvlug third, tho fact that paa 
sengers may board or leave the train at any point at 
will, and that Instead of plailng stations one-tblrd of 
s mile apart, as on the present subway, they may be 
placed at every cross street, or indeed at any Inter- 
mediate point Furthermore, the subway const ruction 
may tako the form of a continuous arcade, thua pro- 
viding sn additional business Trent for display add 
shopping purposes. 

Although the moving platform speed of twelve miles 
par hour may seem somewhat alow aa compared with 
the running speed of a subway train, the difference la 
not nearly to great aa might be supposed, and, Indeed, 
over tbe shorter distances, 1* entirely In favor of 
(he new system. The Commission ’* engineer find* that 
for all distances of less than four miles tbe moving 
platform Is a quicker and more convenient mode of 
conveyance than the local train service, or even quick- 
er than the local and express service combined, a 
pamenger reaching Times Square Station, Forty- 
second Street, front any local stgtkm south of Four- 
teenth Street quicker by the moving platform than by 
the local and express trains Of tbe present subway, 
Tho local trains ordinarily average, including Hop*, 
about lift*# miles per boar, and twelve mile* an host 
during the rush of traffic If this rush hour service 
is compared with a platform speed of twelve rnUsa thn 
platform will have tb* advantage for all distances 
because there la no train Istsrral to waH and no 
distance between station* to walk. 

To our mind the prisflpsJ 4tffieolty wjtk *Uch/n 
system will be IS scgnafonjlng p—sjsgeri to dBR 
from one surface t# anOtfcOKffcat Id fl#ov*n« thrM «H# 
an hour faster War* R,nf* jfirif ft gryat aivaartMy 
of. ample seating btol' g cMm db t gty, 
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read* hare lev .tore yffiplantty 
operdUon to affiord data Cor reUa k w ;otretottoreto- 
tbe relative economic* and adnuHggto of oWtetkffi Jfr ■ 
steam and by electricity, and thb toMwbtoR •**■*■ 
given at a recent meeting of the tatoftattok to,tJty11 
Engine* rs prove that the adtotte* Of electrhl tte?- , 
tlpn ha* beep abundantly Justified. A comport* a pf 
three yean' operation of Ute terror ttaflwxy a^rir 
Mb method* shows that the laMtoAHs jred par sg- 
peitsss bare been comtldtraMy rsdtoto. Furritaiater*. 
under stem trsctWn eo* pound of odxl costing six- 
teen sbltlinga per tog moved Odd ton 111 mllsU dt aa 
averdg* speed ot 17% mil** pgr boost whereas under 
electric traction One potted of CM tooting sight ekltt- 
lags add nine pesos per ton moTSdmae ton 2.(9 miles 
at an tverage speed of mllse per hour. Tbe oodt 
df rndthtalDing the track add roadbed bus been reduced , 
from 0,0208 of a penny to 0 no«» of a penny per Brils, 
Under steam traction the rails required renewal after 
carrying U mtlHon tods, under electric traction tpytr 
capacity to 4TM, million tons. Furthermore, 
cation ha* rated the average speed on the. Homy 
Railway, including stops, fro* UJ.8 to 19.9 miles per 
hour, the number of ton-mi)** peg annum has gone up 
from 43 to <7 million, and tho total expense* per top- 
mile, cron with tbe toteroat on capital coat of tho 
electric installation reckoned In,- have been rednoed 
from 0.344 to 0.193 of a penny. 

On thoas branches of tb* North litem Railway 
that hare bean electrified, the train mileage baa been 
doubled, tbe platform capacity of tbe *ato station at 
Newcastle has been Increased, and the number of 
signal movements has been reduced by one-hklt. These 
advantages, coupled with the higher rate of acceleration 
of the electric trains, have enabled these roads to 
carry a traffic that would hava completely swdmped - 
the old steam service, 

ft Is of interest to note tb* Rt <?eo section pith the 
electrification of a branch Of the Midland Railway, 
teats which are being made of the relative advantage* 
of direct-current and single-plus* Operation seem to 
show that not only la th* singja phase taking dare of 
tbe same service as th* direct current, but that th* 
weight or the trains I * only slightly ‘greeter, and tb* 
consumption of energy somewhat tea. It I* to be 
hoped that our New York Central and Now Haven, 
systems, which are operated respectively by the ditott 
and the alternating current, will make public, tor 
purposes of Ccmpsrtson upon a comipoo basis, th* re- 
sults of tho past two years of elsctrjo opsrettoO If 
these figures were given, together with the cost of 
steam operation of these same section* of rood, tho 
electrical work} would he furnished with a mask Of data 
of exceptional value and later**!. 

non Af TEX Me AX0XUH AYfATXdX XjtiHttW. 

T HB prise* that are to bd competed to* by 
MavtoMhan-olr machine* at Let Angelos 
(January l»th to 30th) are tb* renewing! 
fie, 000 tor the reading Which, sarrytng 
two or more persons, breaks all vrorWa reooHb tor 
deration, altitude, distant)*, And speed. - 
17,500 for the machine making the beet gtov^jl . stor- 
age In all srenta »I,00« for thcmachln* which totok* 
all previous records and makes toatsst riforit to the 
course. it f6,009 far breaking bright react*. »V>00 for 
hreakiitf endurance record. , „ ■ 

0«oO#Kh tor the rirtto* to into o toate sr t tevto* 
thi Rronnd la tbe skattosji dmt kfiorteet dMOtoC fo- 
qnired in stettogj ggMtoto.toUtar dprtM Agkt tpm 
orei gverngshi-hrii toto^ o wHu- totoffiMtoto toff;toto 

'SStbAeato^ 


tbottbbfmb^MN 
* mol ion to 
Street venture toiA| 
sralattorbiMgyto 


Ire, tonrerer, 


23 


}a*vw S. fgtt) 


Scientific American 


CWUNCICMNO. 

TtoMto* Moondy been Uonotod at Bath, Me. th. 
Mags* wooden mnI mt built is tto Uni ted fttatae 
Tbs “WjflmlB*.** Hlbbu bMB UOMd, U * ill 
■mated Mboaaw of 1,T80 gross ton*, with a total length 
otar all c< S5ff fast Next to ter in flu among wooden 
tokmSo to tto "William L. Douglas ' with a grow ton 
nago at 6,706 

The to— oh at tto bottleahip ‘ Utah at tto yards of 
tto Now York Bhlp Bollding Company Camden, N J 
■tf ait— I for the time being, the po— Ion by the 
United Stateo navy of tto largest battleship afloat 
Both this shtp and the Florida now being built at 
tto Brooklyn navy yard are of It Mb tons displace- 
ment, and each will carry ten 15 inch cans 
Toward the close of lost year the four mile tunnel 
through the Andes on the line of the new transandlne 
railway between Chill end Argentine wes broken 
through The tunnel lisa on the Chilian side of the 
boundary line between the two countrlee and forme 
the summit of a new single track road It to expected 
that the tunnel will be completed and the whole line 
opened In the spring of the preeent year 
b his annual report to the Secretary of War Oen 
Murray Chief of the Coest Artillery announced that 
the dUB cult problem of mining the waters of the 
race at the eastern entrance to Long Island Sound 
boa at tost been eolved By using anchors of 1500 
pounds weight mines w< successfully anchored at 
the greet depth of 100 .eet A complete submarine 
equipment for the race * will soon have been put in 
piece 

Tto BfeUlah Congo section of the Cope-to-Ceiro Boll 
way 134 miles In length was formally opened on De 
comber 11 th It extends from the Chartered Com 
pony * terminus et Broken Hill to the southern fron 
tier of the Congo Independent State This complete# a 
continuous British Una of 3 147 miles north from Cape 
Town Work to In progreee on an additional 160 miles 
which will probably be completed in the autumn of 

mo 

The “Vanguard" of the British nary which has now 
undergone her trials with a maximum high power 
speed of a fraction under 22 knots to the fourth 
dreadnought to be completed for the British navy 
Her displacement to 10 250 tons She carries ten It 
inch guns disposed similarly to those of the original 
Dreadnought that to with six on the center line 
and two on either broadside On the full power trial 
the coal consumption per shaft horse power was 1 08 
pounds and the main steam consumption was leas than 
14 pounds per shaft horsepower per hour 
The United Btatas Engineer Corps ere engaged In 
■nrveylng the route of the proposed Atlantic Coast 
Canal from Boston Maas to Key West Fla The 
scheme calls for a canal from Boston to the roast 
through Long Island Bound to and across New York 
Bay thence across New Jersey to the Delaware River 
thence to Norfolk on Chesapeake Bay and thence to 
the sounds of North Carolina and Beaufort Inlet The 
law providing for this survey calls for surveys for a 
25-foot ship canal from Boston to Beaufort and a 15- 
foot canal from Beaufort to Key West The estimated 
oast to 5100 000 000 

To facilitate traffic across the huge Cnlebra cut and 
to carry certain sir end water mains a highway sue 
pension bridge with a span of 600 feet has been built 
sc roes the cut at Empire Moat of the material for 
the bridge was found on bend at Panama The 
stiffening truss was mode up of 4 x 6 and 0x6 
timber end the towers were built up of 6 x 12 and 
5 x 10 creoeoted pine timber bolted up in 15-foot 
lengths The main eables 870 feet In length are 2% 
Inches in diameter and hava each a tensile strength of 
170 000 pounds to tto square Inch 
Tto meaegsmaate of several railroads have followed 
the lead of James J Hill In Impressing upon tto form 
an the need for conservation of tto fertility of the 
soil and they are using for this purpose tto demon 
stratum train Om of the latest of these equipped 
by tto Pennsylvania State College to being operated 
an a division of tto Pennsylvania lines and other 
Instruction con ore following a route through Iowa 
and Nebraska. Tto return to tto railroads for the 
outlay for tbit enterprise will consist In the Increased 
amount of freight brought to their Haul ns the result 
of nun tntslllgeat taming. 

tto I sa rodno Mo n of the articulated oo«a pound type 
bto^tfada It psaaMa tar tto railroads to greatly In 
crates tto sOoaftvutanl of «g]>tiag locomotirsn which 
have beam* htodtel to tto work dem a nd ed Tto 
Baldwin Locomotive Worts have recently enlarged a 
ooxtoHdatlon Mglae tar tto Great Northern BaOwny 
by sktendtag *• toiler tteli to include e superbegter 
and tmdtottr toit#, end tfufctf breath tto estate 
alto 0 Mpsnte low*mnuro atow tofo wgiM It 
km per ton aBa 
lOpar cant befsg 
wd-wnter toattag. 


to Wtbtoted that tto cod oowumpt 

nto to todnoad hr toartf f* par rant. 


ELECTRICITY. 

Tto Koto! prise for physics has been divided this 
year, one-half being given to Gugllelmo Marconi for 
his development of wireless telegraphy and the other 
half to Prof F K Braun of Btrasburg University 
Germany, for his work In radio-activity 

Bs pe rim ests era under way to establish wireless 
telegraph communication between Japan and San Fran 
cisco by way of Hawaii Also to telegraph direct 
fiem Japan to Ban Francisco Bo far these efforts 
have been unsuccessful although telegrams have been 
received In Japan from Hawaii However the irons 
mission was too uncertain to be of any common lal 
value 

The eoout cruisers 'Birmingham? and Salem were 
sent recently on a cruise to test the efflcioncy of their 
wireless telegraph system end tbot of the station at 
Brant Rock Mass Th« cruisers were to attempt to 
maintain communication with each other over a die 
tanre of a thousand miles and with the land station 
over a distance of three thousand mllee Owing to 
severe storms the test was not very successful Doubt 
less further teats soon will be undertaken under more 
favorable conditions 

A new steam-electric locomotive Is being built In 
England it comprises a steam turbine which oper 
stes a dynamo supplying current for four series wound 
motors The engine Is being designed to haul ex 
press trains and will be tested In actual service so es 
to show Its efficiency es < crm pared with the ordinary 
steam locomotive It Is pointed out that turbo gen 
orators hare proved so efflclebt In stationary plants 
that a similar system would very probably prove to be 
of value on railways to replace steam locomotive* 

A writer In Engineering ( London) calls attention 
to the water power of Ireland whli h Is going to waste 
A company Is now being formed to exploit these power 
resources The Bkjklfondl River Falls t emprise the 
Gode Falls with 88 200 horse power the Aldeyjar Falls 
with 85 800 horse-power the Barms Falls with 17 000 
homo-power The Laxau River Falls would produce 
30 000 horse power the Bog Falls B0 000 to 70 000 horse- 
power and the Quldfoes Falls 100 000 horsepower 
With all this hydraulic power available Iceland would 
seem to be an Ideal spot for tbe generation of elec 
trlolty particularly for use In electrochemical Indus 
tries 

A press report from England speaks of a remark 
able development In wireless telephony whiih will 
make It possible within s few weeks to carry on can 
venation between Paris and New York As the rw 
ord distance over which wlrelees telephonic ron versa 
tlon has been hold even under the most favorable con 
dltlons Is but a hundred miles or so It Is Impossible 
to believe the p rues dispatch It Is vtry difficult to 
telegraph over so groat a distance and os the develop 
ments In wireless telt phony ore In (heir Infancy and 
far short of those In wlrelees telegraphy It is probable 
that we will have to wait many years before ( onversa 
tlon ran actually be maintained between the cities 
named 

A aew type of oar hoe been built for a line In Bruns 
wick Qa In which the conductor Is ellmlnati d The 
cars are of the pay as you-entsr type but may be 
entered only from the front platform where the fare 
Is deposited In tbe cash box under the motormans 
eye The cosh box Is provided with a glass receiver 
In which the faros may bo examined before being 
dropped from tbe tilting bottom Into a locked cash 
drawer The rash box must tx moved to the other 
platform when the tar Is on Its return trip snd this 
bos made It neoessary to provide cei'aln p retentions 
to prevent coins from dropping out In case the box 
Is turned upelde down and to lock the cash drawer 
when the box Is removed from the support The box 
ts also provided with a fare-counting machine 

An inter sating comparison of the New York end 
Paris subway systems was published la a recent num 
ber of the Electric Railway Journal The following 
conolusioni were reached Tn the Parts system tbe 
avenge fare Is but 2 7 cents with a minimum ftre of 
1 18 sects st certain hours of tbe day The Paris 
system offers universal transfers over a complicated 
network of lines, snd when this network ts completed 
s psssengwr may travel from any quarter of the rlty 
proper to any other quarter for a single fare Our 
own system on the other band charges a much higher 
fan, though the possible rids Is longer Allowing for 
dtffereno* In purchasing power of money tto charge 
per mile for tto average ride U from one snd one-half 
to two as great In Paris as In New York The 
Unea attend Into undeveloped areas fourteen mllee 
tram the center of traffic ts against three or four 
mass in Paris and a greeter speed Is attainable The 
average spaed in Paris ts but twelve Bliss per hour 
while to New Tort on tto exprees tracks between tbe 
Brooklyn Bridge and 85th Street the rate Is twenty 
fear mOas an hour including stops while the average 
Speed for both ex p ress and local trains foV the entire 
prsls* to toffctssa Bitos per tear 


SCIENCE 

Tu rn e r President Roosevelts African hunting trip 
will result In enlarging the Smithsonian collet tlon br 
6 568 skins The collection constats of bides of 543 
large mammals 1 500 small mammals and 1 356 stuffed 
birds Homan skulls picked up along tbe line of the 
ancient slave trail are alio Included 

Prof. Her g eseU, Count von Zeppelin s mathematical 
and meteorological adviser Is now In New York He 
states that two airships will be use d by Connt von 
Zeppelin with a view to exploring the entire region 
within the Arctic Circle One will probably be left 
at a relief station In Spitsbergen while the other Is on 
Its Journeys the two keeping In tourh by means of 
wireless telegraphy Tbe German government will an 
doubt edly eld the undertaking flnanctally 

Charcoal, graphite and diamonds are only different 
forma of onn chemical dement carbon Hitherto 
carbon haa been regarded as infnalblc but It haa ap 
parently been fuaed In experiments which were de 
bribed by the Italian phyelclet La Rosa at the last 
International congress of apilied chemistry By sub- 
jecting very lure augur chart oa] to the Intense beat of 
the singing electric arc La Rosa obtained a compact 
mass of graphite When this mass was cooled quickly 
minute transparent crystals appeared which were 
proved to be diamonds by their form themlcal com 
position and physical properties 

Dr W ron Oeoheltosuser has invented a method 
of converting ordinary toal gas Into a very light gas 
whit U is eminently suitable for filling balloons The 
process consists in decomptwlng and removing all of 
the heavy hydro eat bous and nearly all of the methane 
and converting the carbon dioxide Into the lighter 
carbon monoxide The naultant product Is an almost 
odorless gas which contains more than HO per cent of 
hydrogen and has a density of 0 .2 r The density of 
ordinary coal gas Is 0 41 and that of pure hydrogen 
Is 0 067 The lining power of the new gas is about 
one ounce avoirdupois per cubit foot Ibi buoyancy 
of coal gas Is 0 7 ounre and that of commercial hy 
drogen is I 1 ounce pc I i ublc foot The balloon of the 
Aeronaut leal Boric ty of Anhilt Is to be filled with 
the new gss 

A kitten about six menlkh old was taken to a 
houni a few mill a distant from Its birthplace con 
fined In a room and tenderly cared for during a week 
and then set at liberty It was supposed to have be- 
come habituated to Its new surroundings but It re- 
turned to Its old home on the day of Its release The 
sense of locality and direction was exhibited still more 
sLrlkingly by an old tom cat which was stolen and 
tarried a distance of *0 miles confined In a bag The 
eat was Imprisoned but made Its escaie and In a few 
daya reappeared In a pitiable state at tbo homo of its 
former master which was separated from that of the 
thief by a high wooded cliff 

A writer In Kosmoa stales that he possesses a tame 
magpie lo which he spot lively offered an extinguished 
cigar stump The bird began lo tear tbe stump apart 
bnt apparently changing Its mind proceeded to nib 
tha stump held In its beak over every part of Its 
body Including tbo Insldu of the wings In a very 
careful and methodical manner The experiment was 
subsequently repeated many tlmse always with the 
same re suit Tb * magpie Is so fond of tobacco that 
it his repeatedly snatched a lighted cigar from his 
hand against his will It also picks up fallen cigar 
ashes and strewra them ovu Its feathers He thinks 
these actions hate, a i ur| use the destruction of para 
sites and an determined by atavism or Inherited In 
stlnet In tbe wild state some unidentified plant must 
have been used Instead of tobacco as an Insecticide 
Tbe magpies action furthermore seems to be an tin 
questionable Instance of the use of tools by a lower 
animal 

A gieet number of elements was studied by Madame 
tnrle but with the exceptions of radium uranium 
and tborlnm she found no elementary substance paa 
sessnd of a radio-activity greater than one onehnn 
dredth of that of metallic uranium Campbell made 
n similar series of examinations by a more sensitive 
method and came to the conclusion that potassium 
rubidium and lead are radio-active but hlster and 
Qeltel tore traced tbe radioactivity observed In lead 
to a small admixture of radium F 1 e polonium 
l,evln and Rner have recently tested the radio activity 
of a great many subatanres Their experiments eon 
firm Csmpbelli results In regard lo the radio artlvlty 
of potassium and rubidium This radioactivity bow 
ever Is very small being In the case of potassium 
only 1/1 000 of the activity of the ft radiation of urnn 
lom oxide In this cose the radioactivity cannot bo 
attributed to Impuilty as the potassium compounds 
examined were derived from many different sources 
They Included commercial compounds potash salts ob- 
tained from moUsses distillery wastes and wool wash 
Inga Bltasfnrt potash rock etc One specimen was ob- 
tained from tbo ashes of Ruslan sunflowers a second 
come from tto Tyrol and the. third horn Chile 





A UNIVERSAL V 1 5 E. 


BY JACQUES BOYER* 


Viera usually occopy fixed poelUoni end wn 
merely u damps by which the wood or other materiel 
la pmented from moving while the workman la com 
pelted to adapt the poaltlon of hU toola and bia body 
to circumstances aa beat he may The ordinary rtae 
no matter what tl e porpoee for which It la designed 
ronalita of two jewi one fixed the other morahle 
The latter la moved toward and away from the former 
by a h roof aqnare threaded a raw which tuna in a 
nut In the fixed jaw at d In a col 
lar In the movable jaw and the 
movem nt la oppoerd by a flat 
spring which taken up the loot mo- 
tion 

The universal vlae invented by 
P Gloag en la monnted on a ball 
and socket Joint which allows It 
and the abject held by It to be 
turned in a y dir tlon so that the 
work an be done more conven 
lently and in a favorable light 
Wl en the vlae baa been set in the 
dealr d position the ball and so ket 
Joint Is locked and held motionless 
by a do blc Jol ed Jaw opera cd 
by a itrai termlna Ing In a loop In 
whl b h workman a foot la placed 

As be accompanying photograph 
Indicates the nlvorsal vlae la de 
algncd primarily for the nae of 
ahoenakera It can be employed 
vtth advantage In shaping sewing nailing and ilmoat 
e ery other aperatloo Involved In the making and re 
pairing of shoes The shoe and the standard which 
carries it ran be turned Into any poaltlon and Instantly 
Immobilised without touching the screw of the vise 
so that shaping ran be done mu h better than Is possl 
hie with a rotating vertical standard aa the sols and 
tha heel can be placed In the i osltlons most favorable 
tor working 

The apparat a la very simple and comprlaea only 
five large parta and two pins. 


tha tfilflUa* m ate rial to place, l 


tha adoption of odd lengths tor some Urn oast. Tim 
Portland ones of th* Berrios hag nmm mads aa 


factors those products In even lengths only Mow tt 
Is proposed to trim the mansfaetured lumber to lengths 



The Pacific coast I mber man facturera have taken 
the Initiative In an Important step for the promotion of 


the old system a considerable portion of the lumber 
which came to the shaping machine waa wasted and 
thla action has been taken In order to save that v 
Considerable opposition to this Innovation has arisen 
among retailer* and consumers The retailer contends 
that It la Impossible for him to dispose of odd length 
material because of the common practice in the oon 
■traction of wooden buildings claiming that the Initial 
saving of the manufacturer la transferred to the oon 
i timer Thla la denied howevei* because of the pro- 
portionally small amount of odd length materiel which 
will occur under the new system end beoauae of the 
latter day practice of laying sub- floors of rough lumber 
he sides of the house before patting 


by the n 
I predicts into lengths of odd 
U even It would re- 
quire the yearly growth of timber 


The new Mexican Pan American Tallway has already 


line Is In active operation from Ban Jeronimo gp tha 
Tehuantepec Railway to Tapechnla In Chiapas The 
extension of that line will be continued to Port Ran 
Benito on the Pacific coast There Is also planned a 
new railway passing through parta of the State* of 
Ooahnlla and Chihuahua, about J76 miles long 


MECHANICAL BOWLING MACHINE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

Nnmero s effort* have been made from time to time action of a strong spiral spring on* end of which la lert when 
to devtac a n echanlcal apparatus for reproducing hu attached to the moving lever a short distance above which la a 

man action In the dollvery of a ball In various game* the shoulder while the other end la attaohed to tha la fulfilled Ut 

here such to required au h as baseball cricket ten body by an adjustable tightening screw By 

nta and so forth The problem however la somewhat this screw the momentum imparted to tha 

abetruae Inasmuch as In bowling success U largely de 
pendent upon the brains of the bowler who resorts to 
varying subterfuges to nonplus hla opponent such 



a roller or dram with Its axis r 
consequently tha velocity of the ball can be regulated with the bottom of the cap and having It 
merely by altering the tension of the spiral aprlng. 

A ball delivered In this manner though fast or alow 


varying the pare swerve and break of the ball while according to variation of spring tension la a straight- thla dram The cup itself la lied Into n txn-tbaped 


In the nlr or after It has struck the ground To repro- 
duce these peculiar! ice by mechanical effort le no 
matter but an English engineer 
Mr D D Fsson MIME of Blr 
mlngba n has perfected an lugenl 
ous device for fulfilling the desired 
purpose 

As may be seen the apparatus 
com) rises a tripod of steel tubing 
firmly fixed to the gTonnd by means 
of specially designed anchors 
wl Ich correspond to the body of 
the bowler The ball rests freely 
In a semi si herlral cup or band 
carried at the outer end of a lever 
about the length of the human arm 
with which It corresponds the 
low r end of this lever being ptv 
oted to the body at the shod 
der 

When the machine Is at rest tha 
arm ran alna In a vertical poaltlon 
and the bowling operation is pro- 
duced by pressing thla arm back 


of that swerve 

■pin or gyration causing It to break to tha right or iff the rap will fit a 


it tha ft 


r internal aldaa of 


with the ball resting in the cup- 
shaped hand Directly the arm la 
relsaaed It fHes toward Its normal 
position describing therein n quar- 
ter of a circle the ball being pro- 
pelled through the air with varying 
velocity aa drafted toward Its objec- 
ts** Thla forward movement of 
the moving arm la prodootd by tha 



bass of this enter box and nt right 
Angles therewith la a hollow spin 
dta or tube mounted on n banting 
which la rigid kith tha and of tha 
arm and la which It can be re- 
volved. It will be observed, how 
aver that the axle on which the 
dram revolves m at right nagtsa 
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? A 'AUTOMATIC RAILWAY SAFETY STOP. 


BY DR. ALFRED GRADENWITZ. 


Blue* the Mfrlbl* aatastropba oa tha Berlin act a* tad only la ths treat of both lever* being i true It pair of timok contact*, and at the main signal, t 

n*4 IMargrptnd Ball war mined by a train stmultaoaoualy. Thla arrangement that lnsarts thor- pairs, situated about 30 meters apart They are 

ranting hr a stopping stgaal. the Osrman ran war oogfa reliability of operation connected with the signals as to be lifted when f 

UfaUMnUnna hare boon giving Increased attention At each distant signal there Is arranged a single signal la closed, thos protruding beyond the rail hi 

tb agitomaile braking devices tor pro- and coming into contact with the si 


bfnbWnUaia hava bon glvtag lncreaasd attention 
to automatic braking devices for pre- 
venting the reenrreBoe of swob acci- 
dents. The apparatus illustrated la the 
aeoanpaaping figures baa been adopt- 
ed provisionally, and is now being 
tested eat Its object is to warn tbs 
engineer and fireman by visible and 
sound signals and set the brakne, nil be- 
ing done simultaneously 

The safety device consists of contact 
levers mounted on the locomotive, and 
pedal contacts arranged on the track. 

The former are always arranged on the 
right-band side of the engine, and are 
actuated by a permanently tightened 
spiral spring. In the interior of the 
cab Is arranged In a conspicuous posi- 
tion the repeating bos, which is intend- 
ed tor Indicating to the driver (1) 
whether the track la disengaged, (1) 

Which signal has bean passed over, or 
(8) that the apparatus ia out of order, 
the various Indications being signaled 
on a rad background inside a white 
frame, Immediately before the engi- 
neer’s eyes. 

Above this repeating box la arranged 
n recording box, which mainly contains 
n clockwork, which la actuated if the 
train runs by some signal. This clock- 
work seta a roller and paper tape rotat- 
ing and thus causes a dash or dot to be 
Inscribed. Furthermore, the engine 
driver is free to produoe, on the same 
paper taps, before passing the signal, 
an annular mark, showing the signal to 
hava been duly attended to These 
marks may serve as useful records in 
the case of law-sulta. 

On the roof of the driver's stand Is 
mounted an alarm siren, ths howling 
sound of which Is readily distinguished 
from that of ordinary locomotive Upper ■ 

whistles The same alien is used as a 
braking signal In the case of brakeleas 
goods trains. On the run- 
ning board of tbs locomotive 
Is arranged the braka-oock . C *|, 

casing t, containing. In addl- | Hi 

tlon to the brak acock, a | U t 

click for tightening the spring \_A A 

above mentioned, and, aooord- 1 j rgw /]l 

ingly, tbs whole apparatus. f\ h ]■ 

Thla olick, in turn, la eon- 1^ 

fiected through the draw-bar 'l l ' 

10 with ths contact levers *. ’ Jr ^ 

These two oootact levers < 'll ■ 

on sliding over ths contacts IBj 

pull downward the draw-bar 
10 and thus set the apparatus Diagram showisg 
working. Ths apparatus la 



nmriog shows eootaot apparatus to operation The lo 


Tripping devices In operation. 



ing levers of the locomotive, whereas. 
In the event of the signal being drawn, 
they are located below tho rail head, so 
as to avoid any contact. 

In addition to these stationary ped- 
als movable pedals are provided which 
are readily fitted behind fish plates, 
with a view to warn and stop trains at 
any point of the trees 

Ths working of the apparatus Is so 
follows On the contact levere passing 
over the track contacts, the drew bar 
10 is pulled down, thus disengaging the 
click, Tho apparatus Is merely oper- 
ated by the spiral spring, and as the 
contact levere perform no work outside 
of dlsongaglng the tightening apparat- 
us, any heavy shocks are prevented, and 
the wear and tear Is reduced consider 
ably 

On passing over a distant nlgnal, the 
contact levere strike only a single pair 
of pedals situated on the track, thns 
closing an electric circuit, by the ar 
tlon of which the alarm siren is 
Bounded, while a disk bearing the In 
Bcrlpllon "distant signal’ -ppeare In 
the cab signal box and a dash Is mark 
ed on the paper tape In the repeating 
box The brake rock la opened at the 
same time and the train Is stopped auto- 
matically Owing to the automatic dis- 
engagement of the brakes, tho driver 
Is In a position himself to throw the ap- 
paratus out of gear, and to continue 
his Journey 

On a closed main signal being passed 
over, the contact with the first pair of 
pedals produces an effect, ae above 
stated, during a very short time which 
effort Is reinforced immediately by the 
eecond pair of track contacts In fart, 
thla second contact further disengages 
the (lick, thus opening completely the 
braking co«k and producing 
a rapid braking At the re- 
peating box appears a disk 
with tho Inscription "main 
signal.” while at the same 
time a dot Is marked In the 
recording box In addition to 
this, a checking lead Is 
broken The second contact 
also causes the apparatus to 
become locked up, so that the 
engine driver Is no longer In 
a position himself to throw 
the apparatus out of gear, be- 
I sound fore the train guard has re- 
(Tos Maued or pope .IS.) 
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FRICTION 


When two material surfaces are In contact with 
etuh other, there are two distinct methods of with 
drawing points of contact from each other Consider 
such points to be extreme]) - small piano arose Thus, 
let Fig 1 represent a highly magnified sectional view 
o' two ■ unlading points All represents the Indnllnsl- 
mat plane area (First) The surfaces may be with 
drawn from each other by moving f or U (or both 
Hlmuliancously) In a direction pvrpendtcular to the 
plane represented by A U This gives rise to what la 
terinod rolling trillion (Second) Withdrawal may bo 
effected hy moving C or D (or both slmoltaneonsly) In 
any one of (he directions lying In the plane repre- 
eentud by AH Thus, the movement may be along AH 
The direction la Immaterial, provided It la In the tiny 
plane of contact This method of withdrawal gives 
rise to iltdlng fri< Hon 

Now material surfaces arc not perfectly smooth 
When In conlad under pressure, the projecting parti- 
cles Interlock with each other— as Idealised In Fig 2 
It ran readily be seen that movement In the directions 
(/ H would tend to shear off the large projections 1. 2, 
3 4, while movement In tho directions A, F would 
lend to shear oil merely the Interlocking protuberances 
of the large projections That is to say, sliding fric- 
tion Involves abrasion of the principal projections, 
f'hllc rolling friction relates merely to projections on 
projections Consequently, U la nnt difficult to com 
prehend (hat sliding and rolling frictions belong to 
different orders of magnitude In fact, the one kind 
of friction la a most Important consideration In me- 
chanical engineering, while the other is usually negli- 
gible 

It la easily seen that (he moromont along AH pro- 
duces what we all understand by sliding friction, but 
perhaps some may hesitate at considering perpendlcu 
lar withdrawal as rolling friction Ronsldar Ftg S 
Here the wheel Is rolled In the direction given by the 
arrow C Tho removal of the points contacting at A 
hi effee ted by the change of the Instantaneous center of 
rotation from AA' to the next point BIT TSee article 
"Borne Principles of Hall Bearing Design” In Seim 
Ttrib Am nil ca-i for November 4th, 1904 ] In mak 
Ing this change. A moves perpendicularly away from 
A' Likewise H approaches fl* perpendicularly And 
so on throughout the roll— the points of contact ap- 
proach and recede from each other pensmdlcularly to 
the surfaces of contact 

Now it will not be very hard to see that any move- 
ment of withdrawal that la oblique Is realty a com 
pound of the perpondicular and parallel movements. 
We may provisionally assume that In so far as it Is 
perpendicular It Is a rolling friction, and that In so 
far as It Is parallel It Is a sliding ona That there are 
such compound frictions may be seen by consulting 
the article to which reference has already been made. 

Now two very Important economic questions arise 
In connection with frKtlon First, friction vecori the 
contacting parts This Is a matter of very consider- 
able significance Berond, friction consumes power In 
performing this abrsslun In some cases, this becomes 
a matter of still greater Importance However, they go 
hand In hand— useless destruction of material and 
waste of the power used In accomplishing this destruc- 
tion 

These two factors have, perhaps, been more or Insa 
recognised almost fTom tho beginning of the age of 
machinery Hut It ts only tn comparatively recent 
years that thetr vital Importance has begun to come 
to tbs fore. In every direction In the machine world 
this la testified to at the present time by the Intro- 
duction of ball and roller bearings These serve— with 
more or less perfection — to accomplish the exchange of 
sliding for rolling friction In the railway world, the 
antifriction movement Is attested by the fact that 
large outlays are being made to eliminate the friction 
at curves. Reduction of time Is no donbt also In view 
But the railroads rortalply have In view the economic 
gain to he derived from the avoidance of that exces- 
sive wear on rail and wheal which occurs when round 
Ing a carve, and the money advantage In saving the 
steam power wasted in effecting the wear and tsar 

That railway curves give rise to a very e xc essive 
amount of friction may be understood from the amount 
of wear occurring at a certain curve In the "subway" 
of the Boston Elevated Railway Carbon-steel rails 
were replaced at a certain point, on the average, every 
forty four days. The amount of wearing down on the 
heads of these rails was about three-quarters of an 
Inch As to what happened to the wheels In accom- 
plishing this wear, no one has any exaet Information. 
But it must have been very considerable. Three-quar- 
ter* of an Inch was not worn off the rail head witb- 
out a corresponding effect on tha wheels and tracks. 

What happened at this curve la happening, In 
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greater or leas degree, upon all curvet, wbereveT lo- 
cated, It la a matter of Interest and Importance, than, 
id consider more particularly the causes of friction at 
railway curvet. 

Three prominent factora enter The lint causal fac- 
tor arises out of two facta The outer nil of a curved 
track la longer than tho Inner one. And yet the one 


and tbs corresponding axle operate as a single piece. 
Consequently, the one wheel Is compelled to rotate at 
precisely the same speed as the other In rounding a 
curve, however, a greater distance Is covered by the 
one This conflict of rotational velocities between tha 
two wheels reiults In slippage, and this of course 
means wear of metal and lose of power It la to be 
observed that this friction occurs Irrespective of the 
speed of the train For the difference In length of 
rail between the two sides of the track remains pre- 
cisely the same, and this controls the amount of slip- 
page The seriousness of the friction la accentuated, 
however, by the speed 

It has been proposed so to arrange the wheels and 
axle that this slippage could not occur. This might 
bo done In two ways Both wheels might be rotatably 
mounted, the axle being kept "dead”; or, the one 



mnioa at railway oorvu. 

wheel might be made Integral with tha axle, and the 
other rotatably mounted That either method would 
be effective can scarcely be doubted, but practical rail- 
road people do not seem to take kindly to wheels 
mounted rotAtably on an axle. 

Whether they are Jnsttfled or not, there ia another 
friction factor which anter* and which la of far greater 
weight ' In order to get this dearly before the mind 
it will be well, perhaps, to consider tbs action of a 
group of flanged wheels on a railway track, Bnppoaa 
we take a single pair of wheel* and the corresponding 
axle. These wheels an flanged on the lualda, as In 
rig. 4 Now It will readily be granted that the axle 
start be kept perpendicular to tha direction of the 
rails. In the case of the stogie pair of wheels, how 
will this be maintained? The two plane* of tha 
flange* at the places of contort with the Ins Id* Of tho 
head of the rail no doubt give some i s el s tan ce, Bnt 
this hi practically negtiglMO tor tha ream that a 
tight fit le not permlniMe. In fast, a very slight dis- 
turbance would be oampetm te destroy tho perpen- 
dicularity of the axle, tretow r* straight track. 

Consequently, tome additional means abet be uti- 
lised if we attempt to ertva thia problem hy o6to 
stroettog a track at torn wheels. Ml bsfag maintained 
unaMerebto to their relative pnattfea to eeek other, 
we should not neoted, to Fig. *, the trh&pt ARC 


AY CURVES. 


represent* nleh am arrangement, tha wheal oontooto 
being supposed to be at the vertices A, B, and C. This 
track would no doubt withstand nay tendency operat- 


But a tendency to the opposite direction would give 
rise to the situation to rig. S. If at no other time, 
each a tendency would arise at a curve to the track 
when the rail corresponding to BO tended away treat 
the truck as a whole This condition of affairs to 
represented to Fig. 7 

The lowest number of wheels which when combined 
to a truck are competent to maintain themselves upon 
a track Is four, The four-wheeled truck to oonte- 
qnantty the unit that must be dealt with Is consider- 
ing the Motion arising at curves. 

Now whan tneb a truck rounds a curve, tha outer 
wheel of the forward axle to the on* which first meets 
the change of direction This la shown In Fig. t, 
when the wheel at 0 has txwun to respond to tha curv- 
ature, The wheel at D, because the rail curvet away 
from It, will tend to be relieved. The Impetus of the 
truok la in the direction B Consequently, then to a 
severe grind at 0 And this condition obtains through- 
out the curve. 

No doubt If, during the time of rounding the ourve, 
the axles of the track could always lie In radii of tho 
curve, a* shown in Fig 9, the Motion arising from 
the rigidity of the track formation would be largely 
reduced. If not entirely eliminated. Inventor* seek- 
ing to attack this problem must remember that the ar- 
rangement of the track cannot ba flexible The change 
from the rectangular form to that of the tooooelao 
trapesold must be sufflclently instantaneous. It must 
not go further than requirements demand. Further, 
conditions must he reversible for curves bending to 
the opposite direction Altogether, this is a very 
pretty problem 

Another factor which enters to one pointed out by 
Mr Edward Godfrey. The tread of the wheel to not 
borisontal, but Inclined, as to Fig. 10. On the outsldo 
wheel of the forward axle the ollmbtog tendency re- 
sulting from the effort of the truck to move to a 
straight line forces the wheal flange to some such posi- 
tion aa that shown In the figure This la aided, no 
doubt, by the tact that thus greater speed I* attained 
Reverse conditions on the toner aide of the curve co- 
operate to the slewing of the whole axle outward, be- 
cause thus a leas speed la obtained on the Inner aide 
of the track. Now the result of this slewing to to 
bring a very steep portion of tbe outer wheel to eon- 
tact with the bead of the ralL There arises, thus, a 
severe wedge action Thl* to, perhaps, tha most im- 
portant of all the factors giving rise to friction at 
curves. It to due to a combination of the causes pro- 
ducing the other two. 


■his ®r Willies. a. aany. 

William A Eddy, well known throughout tbe coun- 
try for hto many kite-flying experiments, dtod recsntly 
after an Illness of several months. Mr Eddy’s Ilf* 
was spent tn tha study of kite flying, to which art ha 
contributed much that to valuable. Although a self- 
taught man, he did much useful work, particularly to 
kite photography Latterly he waa very much Inter- 
ested to aeronautics, to which hto kite lnrsstlgatlooa 
naturally drew him. 


Dr. Cterkto of Vienna, who has undertaken a study 
of the chemical structure of eannabtool, tha active 
principle at hashish or Indian bamp, gives the fellow- 
lag graphic description of the peculiar Intoxication 
which hashish produces. "It to a* If the sun illum- 
inated every thought that passes through the brain, 
and every bodily movement to n eon roe of Joy Tha 
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The Mm at propelling a hoc* autlu weighing bolt 
• to* «t (ba gpeed atuapmi train by dnu cl a 
tea ill absurd on the tecs of It One la apt to dte- 
cnat Um power of ■ tan Air ta aoch an intangible, 
taopoMeraUe, anbatanealaaa Sold, (bat It aaama In- 

a machine of any appreciable weight. Yot tbla u what 
a flrtag machine propeller moat do. Tba result u ob- 
tained b y making tbe propeller of aucb alaa and drlr 
MC It at loch apaed that whan tba machine la held 
s tationar y, the propeller will sasarata a enrrent of 
air flow In* at the rate of a hurricane. We know aoma- 
thlng about the power of henry galea, and when we 
consider that as aeroplane propeller U capable of pro- 
during a moderate-* lzed cyclone, it la easier to con 
eotre of Ita exerting audk-lant force to drive o 1, 000- 
pound aeroplane at a Met clip Plying machine* hare 
attained a apeed of over fifty mllee per hour In order 
to do this, the propeller* mart hare been driven fast 
enough to have produced a current of air considerably 
more than thle velocity, because the fluidity and elastic- 
ity of the air la sufficient to cause a considerable “slip" 
of the propeller*, which reduce# their efficiency to a 
large extent, depending upon the deelgn of the pro- 
peller Our front-page Uluat ration thle week shows 
Mr. Hubert Latham’s “Antoinette” monoplane under 
going a teat of Ite propeller The propeller Is revolv- 
ing at the rat* of about 1,100 revolutions per minute, 
which Is abont tbe rate of the average electric fan, 
but when wo consider that tbe propeller describes a 
circle 8% feet In diameter, some Idea of the volume 
of air art In motion by tbe machine can be conceived 
At a teat mad* In England laat fall, a thrust of 265 
pound* was obtained Supposing the motor to de- 
velop only SO horee- power Instead of the SO at which 
It la rated, this la equivalent to but 84 pounds per 
hone-power, which Is about all the average propeller 
will giro. A prominent American experimenter has 
lately obtained SSB pounds thrust with a 30-horse- 
power motor, but in this Instance a large 8-foot pro- 
peller making but 400 R. P M was nsed Such a pro- 
peller Is more efficient and produces a greater thrust 
per hone-power In the Instance cited It was also of 
a special form. The illustration show* Mr Farman at 
one aide of the machine, and Mr Curtiss at tbe other 
It Is cartons to note that the hasy circle produced by 
the npldly rotating propeller is cut at two points by 
wide dark bands. These are shadows cast on the 
blade* Tbe shadows are. of course. Intermittent, ss 
they fail upon the blades only as they come within 
the rang* of the shadows This suggests an experi- 
ment which was submitted to u* some time ago by 
one of tho reader* of the Bcjminr Amkucaii He 
proposed to *how the shadow of a man on a string 
The proposition appeared rather startling, but he soon 
demonstrated that the complete shadow, showing a 
perfect profile of the man's face, could be shown on 
the string, provided the string were weighted at ona 
end and whirled around so that It formed a hazy 
patch of reflected light similar to that produced by the 
propeller blades in our frontpage illustration Tfe 
persistence of vision of course accounts for the hue 
In the first place and tor the shadow a* well, because 
both are Intermittent, as an Instantaneous photograph 
would show 

The rwbUe Bath system of New Tech City. 

In a paper presented before Soctlon 1 of the Ameri- 
can Association for ths Advancement of Science, at the 
Boston meeting, December 28th, 1808, entitled “The 
Public Bath System of New York City," by William 
H. Hale, PhD, Superintendent of Public Baths of 
Brooklyn borough of New York city, some Interesting 
facts were stated ahowlng the Increase and utility of 
this rsoent public Institution for the promotion of the 
public health 

Prior to the consolidation at the surrounding cities 
Into Greater New York there was no interior public 
bath. All wore located along the river front as float- 
ing baths. Ths first Interior pobllc bath In Manhattan 
borough was established on Rlrington Street on the 
cast side of the city March 13rd, 1901, and has been 
the moat crowded of any hath, on the average, for the 
year. 

Newer baths opened on Pitkin and Montrose Are- 
naag, Brooklyn borough, have had more bathers In hot 
weather than any others. It Is stated that on one hot 
wattmef flag 8,060 bathers need them. A third public 
Mfljb yijf'toaatd Hi Manhattan on November ttrfl, 
1«H M Wert list street At Me prseent time there 
pro Mv«* <n Brooklyn, twelve in Ma n h a tt an, and one 
tUh la th* berosghe at Queens and Bronx. Is the 
firooMt Uring 1100 , WWM paroon* pm- 

barter paw* hatha. la MM, up 
ta Mcatter let Mw*» perttft uned all tbe baths 
lath* borough, sb«wWa*!»oN«*W the previous 
POST. . 

lb Arietta * apsn Charon M'toMjh l oMAtor a 
rofef rfsw A* ***** n im# ettMcaal 
'pnft at * «*te ft* «M pha *•»*. ■AwSro 
ptf, mom M aom 


inter bath houses swimming pools have been built 
sixty feat log by thirty-nine feet wide, said to be 
the largest M ths dty Newer bath bouses have a 
gymnasium built In the seoond story above ths bath 
house proper. This has been found to bo s most use- 
ful adjnnot. Mr Hale suggested still further that roof 
gardens be built above tbe gymnasium He also 
recommended that there should be s greater extension 
of facilities for public bathing, particularly the estab- 
lishment of a great public bath by the sea modeled after 
the bttbi at Revere Beach and Manhnsaet Beach in 
Massachusetts. At Coney Island on city property such 
public bath structures could be constructed as would be 
remunerative to the city and yet would supply a prees 
lng public want. Mr Hale further recommends the es- 
tablishment of a separate bureau of public baths and 
gymnasiums, with uniform pay to attendants and offi- 
cers, to cover the whole city The city ahould have 
full control of the proposed seaside baths, as they are 
Intehded for the entire city and not wholly for tho 
borough In which they are located 


At the top of the accompanying drawing tbe comet 
Is shown la Its position for January lit, 1810, outside 
of the orbit of Mars At the left tho earth U moving 
In Its orbit sway from tbe coroot. the distance between 
them being about 115 million miles 
On March 24th the earth will reach the position 
shown In the drawing, while the comet will have 
moved to a point on the opposite side or tbe sun Dur- 
ing this period (January let to March 24th) the comet 
will be visible, with the telescope, In the western 
evening sky, but on March 24th, when passing back 



of the sun, will be Invisible for several days The 
distance between the earth and compt at this time 
W1U be 165.000,000 miles 

When the comet next emerges from the rays of the 
sun it will have shifted to the morning sky. rising 
before dawn, and for the find time becoming an lutor 
rating object to the naked-eye observer The earth 
and comet will now rapidly approach each other and 
the latter will greatly Increase tu brllllanry 

Abont April 20th It will pass Its nearest point to the 
son, as shown m the drawing, and on May 18th will 
again disappear In the sun's rays — this time, however, 
passing ta the front of the great luminary It is pre- 
dicted that the nucleus will cross the sun's disk about 
five minutes of a degree from Its center, thus furnish 
tag an opportunity to observe whether tbe nucleus is 
opaque to the sun's rays. 

Tbs transit will not be visible ta the United States 
as It will occur after sunset here 

On tbe night of May I8tb the .earth and comat will 
rush part each other and the earth will probably sweep 
through tha tall of the comet They will be only 12, 
000,000 miles apart After May 18th the comet will 
attain its maximum of splendor ta the evening sky, 
and In a few days thereafter its glory will rapidly fade. 


Dr Alfred Oradenwli* opens tbe current St rrue- 
KXBT, No 1775, with an article on a snow plow em 
ployed on a Swiss railway Some Interesting Infor- 
mation on submarine sound signals is presented Mr 
Warren 0. Rogars writes exhaustively on friction 
drams sad brake*. Ths employment of electrolysis ta 
cbemkrtl manufactures ta made the' subject of an in- 
rtrootfva article by Prof, B. Lepriu*. Mr Charles R. 
Wag describes a new gas fusion process. One of ths 
'aKjrt fcppgrtaat questions ta connection with serial 


navigation la the provision of suitable places of refuge 
for tbe enormous dirigible balloons of which Germany 
Is the proud possessor The problem Is discussed In 
u copiously Illustrated article by our German aero- 
nautic correspondent. Dr Robert Aroory writes on 
coffee ** a beverage and describes a now method of 
preparing It for the table The great guano depoalts 
ot Peru are described and Illustrated l)r L, II Baeke- 
land anmmarixea the electrical and elo irochemlcal ap- 
plications of bakellt* 

©urvuaixmdcrtcc. 

THX in Off in “DAML TEjnilY " 

To the Editor of the Burmtir A«nni,i 

In looking over some old flics of tho Survrivin 
Aukhkax to-day, 1 found ta the issue of March I3tb, 
1887. reference of the bntldlng of thi old merchant 
ship “Daniel 1 Tenney," built at Newburyport, Maas , 
by John J Courier, Jr 

This Item, ta connection with tho storm now ragtag, 
carries me back to eleven years ago to-da>, when the 
“Daniel I Tenney" was lost off the coast of Scltuate, 
ta the disastrous November gale The wreckage was 
strewn for miles along the shores of Bcltuate and 
Marshfield A portion of the stern containing tbe 
name waa thrown ashore opposite the writer’s house 
1 picked up some of the Interior finish of the cabin, 
and havo made several pieces ot furniture of It, 
which are prized quite highly by the owners This 
Is the sad ending of the career of that noble ship 
which so proudly braved the storms of old ocean no 
many years. 

Perhaps some of your readers may lie Interested to 
know where the “Daniel I Tenney” laid her bones to 
rest. W W RakiiaLl. 

Sea View. Mass. 

TH* irVXXTOX OT THX 8TEAH0AT 

To the Editor of the S< mevtimi Ajukbicav 

I beg to thank you for publishing my tetter, as also 
for your courtesy In sending me the copies of your 
current Issue 

( wish ta point out that although I Insist that It 
would be a most difficult matter to prove that any 
other of tho so-called Inventors havo any Just claim 
to priority, yet If any reliable proof of any "Invontor" 
having produced a practically successful steamboat 
prior ta 17 1« la available, then I would once for all 
sink any ilalm on behalf of Jonathan Hulls, but ta 
my bumble opinion, from research I have made upon 
tbe subject, such Is not possible Therefore 1 boldly 
assert that he and he alone should have the great hon- 
ors ascribed to him Will anyone refuto this? 

I claim practical success of blH Invention, but not 
commercial success, and to do justice to an Inven- 
tor b memory. It should not bo for the purpose of re- 
quiring commercial success He laid the foundation 
for commercial suiccsa- this fait ta undeniable, 
therefore why should he not have the honors and dis- 
tinction for bis genlusT Always remembering that be 
was many years ahead of hta competitors 

1 do not admit, what Is #o generally claimed, that 
It Is not tbe man who Invents, as the man who pnta 
Into actual practice, that Is deserving of the honor*. 
Without the man who Invents, there could not be any 
need Neither would he have any place for patting 
Into practice that which he would otherwise have had 
no knowlodgn of, had It not beeD for the earlier In- 
ventor* 

It appear* dear that Jonathan Hulls, although tha 
side-paddle boot bad existed for many years propelled 
by both manual and animal labor, yet he was abso- 
lutely the first to suggest steam power to supersede 
both methods by steam propulsion And with his 
original Innovation of l he sura wlua'ler combined 
with tbe Bide paddles, his claim to originality Is made 
doubly sure, always remembering the very early data 
of hta Invention and the very crude form of steam 
engine which then existed Therefore llie greater tho 
honor that should be accorded to him 

With regard ta Fulton, no serious claim tan stand 
ta face of tho foregoing To put a mildly he was 
only a copyist ta the matter of steam propulsion I 
cannot loo forolblj assort that Robert Fulton has no 
claim whatever, and this fact N 8 Arthur Daniel cor- 
roborates This gentleman asserts that “England 
should certainly set up a monument for Jonathan 
Hulls, as he was undoubtedly the original Inventor 
In England”, and ho further state* “whether he 
actually built the boat or not ta of no special conse- 
quence “ 

I have been able to provide proof that he did build 
hta boat, and that It waa a practical sucrose Conse- 
quently, any additional proofs I have supporting him 
- and they arc numerous -would be quite superfluous. 

There oould not possibly he more than one Inven- 
tor of steam navigation, whatever adject Ives be used 
J Humus Hulls 

Manor Bark, Essex, England 
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GLASS ESPALIER WALLS. 


In the cultivation of fralta on the espalier system 
the treee and vlnea are planted along a wall of stone 
or brick to whl h all their branchee are arc fully 
attached eoaito spread them out Into a plane sur 
fa e an 1 allow (rw ac ees of light and air to every 
part Ordinarily the dire tlon of the wall Is deter 
Ined by local circumstances and he varieties of 
pears berries i aches apricots apples and other 
f ulLa whl b are i lan ted along the wall are selected 
with refer nre to his dl 
ruction Until very re- 
cently If the wall was 
built In an east and west 
direction so as to expose 
one face to the south the 
other fare was almost i 
tlrely wasted In order to 
remedy this state of af 
fain several fr it grow 
en have conceived the 
Idea of employing trans- 
parent espalier walls 
through which the light of 
the sun can penetrate to 
the trees planted on the 
north side of the wall 
Comte Horace da Choleeul 
In particular has conduct 
ed a series of very Inter 
eating experiments of this 
sort on hla estate at Vlry 
Chatlllon In the Depart 
ment of Belne-et Oise and 
has obtained some very 
promising results He 
built a glass wall 6% feet 
high and about 60 rest 
long extending In an east 
and west dire tlon and 
planted fifteen pear trees 
of the variety Winter 

Doyen on ea h side north and south Tl bearing 
surface of the wall amounted to abo it 26 squar yards 
on each side The south side yielded lit pears of a 
total weight of 61 pounds and the north side bore 119 
pean weighing 77 pounds making in all 242 pears with 
an aggregate weight of 168 pounds All of the pears 
were of parti ularly One ai pea ranee without blem 
lahea of any kind and It Is a remarkable fact that the 
fruit which was gathered from the north fare of the 
wall was even smoother of skin than that which was 
produced on the southern side Each square yard of 
the glass wall produced nine or ten pears of an aver 
age weight of abont 11 ounces 
Another experiment with glass espalier walla has 
been made by MW Croux A Sons In their nursery at 
Val dAulnay In the Department of the Seine The 
wall which they ronstr rted also Ilea east and west 
and consequently presents northern and southern ex 
poeures As the ac om 
pai yli g photographs show 
the wall Is surmounted by 
a glased root projecting on 
each aide Along en h fa e 
of the wall were i lasted 
Calvllle apples Winter 
Doyen Passe-Crassane 
and Direct rer Alphand 
pears together with pea h 
trees and grape vines 
care being taken to place 
the same varieties on ea b 


In 1607 these trees and 
vinca produ ed their lint 
crop In which no differ 
en e beta en the fruit 
produ v d from the north 
and so lb sides of the wall 


BY JACQUES BOYER 

through the glass sad ooaseqoeotly lees Is t ili nt i l 
and absorbed This dttmMs In absorbing power bow 
ever makes tbe glass waU Inferior to the masonry wan 
Is tbs matter of warming the plants and protecting 
them from frost at night A masonry wall absorbs a 
great deal of beat during the day and gives It out at 
night but this effect Is comparatively small In the ease 
of a wall of glass 

In the matter of cost there U little difference be- 



A BLASS XarALm WALL (SOUTH Unlj 

tween tbe glass et d tbe masonry walls Tbe cathedral 
glass e nploysd by MM Croux costs about $6 or |7 per 
linear yard of wall 8 feet high Including the cost of 
the glased roof projecting over both tides A masonry 
wall of the same height would cost |4 or |fi a yard and 
the addition of the glased roof which of course la 
equally necessary In this case would raise the total 
cost to |8 or |7 per linear yard More extensive and 
long continued experiments must be made however 
before It will be possible to pronounoe s positive oftn 
len concerning the relative merits of glass and mm 
sonry espalier walls 

There la now a prospect of a thorough, explicit can 
sue of the population of China To grasp what this 
slgnlfles one must first remember that China la vastly 
the most populous state of the whole world and seoond 
|y that hitherto such estimates of the number of Its 



cooler than the so th slds 
of a masonry wall for 
the vary reason that some 
of the incident tolar mdl 
a tlon is transmitted 



bstwsan IMOMMd sad M0MQ0M Mty Cnasmonly 
at tba protect day the umber of natives tm Ohjnp 1* 
mentioned as 499 to 469 ml&iens. but expert gnograph. 
en brand this number as greatly tainted. la mahy 
lata books In oonseanenoe the reader finds only M6 
to 256 or Indeed only ISO mllHcaa stated as the prob- 
abla extent of the population Naturally it oeours to 
the thinker that tbs tmportaaos of an snppoeiUoae in 
regard to a yellow peril 
sad its directions moat de- 
pend very largely oa a 
sure c a l culat i o n of ths aloe 
of the population of China 

of former eeaturlea tbe 
Chinees government pro- 
jected and mods at taut 
the eemblanee of various 
oensaaes so that whan 
they were puUlshgd they 
were found to be mostly 

proximate number of tarn 
tiles and wan therefore 
quite tmrelleblo ABA tbe 
shadowy value of each 
cans asm was not improved 
by the way by ths chic 

of the Individual prov 
Inoes who whoa a cans is 
was ordered for the pur- 
pose of military conscrip- 
tion or of collection or ap- 
plication of a tax prompt- 
ly fatal fled the flgurea 
Now finally the glgan 
tie project of a real oeu 
sue of tbe whole Otltneea 
Umpire la to be executed 
and In tbe double form of a oenswa pf famines and a 
ceneui of Individuals The former la to be ready by 
the early part of 1910 the latter by 1911 In view of 
the Immense extent of the Chinese Empire the vast 
npas of this task can hardly be overestimated The 
stupendous endeavor required by anoh a work can be 
■ ntalned however by ths present excellent organisa- 
tion of the Empire though the fact cannot be Ignored 
that certain parts of the Empire deem themselves 
wholly independent and will therefore resist the 
necessary official visitation required by the oensns In 
such districts or will try through t^s sttffsst mendac- 
ity passible to make the results of the eenaus as far 
as they ronoern themselves utterly ridiculous 

Despite the recognition of the Inevitable effect of 
such uncertainties and defects however the details 
attempt to make a careful oensus of ths population of 
Chins would be of great value and even if the final 
published result of ths 

doable form of the census 

were net correct by M to 
20 million Individuals 

al In shape aqjt hollow 
through tha center are 
used by the Ok la h o m a One 
and Electric Company A 
16 -foot pole msasnrea 7 


ap of Moot eeeftam, so 
that It Is peastMe to cflpt a 
si# Of p v a e t taiiy day 
afetth. KM nit are 

tbeeawtreiasJeo*«*the 
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GRAPHITE MINING IN 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIF 


AjMV the variola minerals found la the Island of 
Otykm, that whisk fs the moat abundant to graphite 
or plate bego, practically the only one found In auffl 
bimi quantity to render exploitation profitable it haa 
attained a worldwide reputation for tta excellent qual 
Up Ita composition being practically pore carbon and 
la In ezteaatvo demand tor crumbles The average 
output to approximately BOOM tone per annum the 
Raatar part of which to exported to Great Britain 
and the United States WlUUn the peat two deoadea 


the trade haa undergone considerable expansion with 
the result that mining to being extensively developed 
The mineral to found In veins and neats In the crys- 
talline rocks occurring frequently in a fibrous or flaky 
form the Oakes being disposed at right angles to the 
wall of the vein These veins vary In width some- 
times being leas than an eighth of an Inch while In 
others they will extend to several feet Some ere found 
to follow the foliation planes of the various revks 
while other* run crosswise or branch In all directions 


1C AMERICAN. 

As a rule In a series of shafts sunk close t > one an 
other It will be found that a single main vein or lev 
era! parallel veins will extend through the whole of 
these pits with minor vanes stretching from either side 
along the planes of division Even If the mineral is 
not found In continuous veins but rather In Isolated 
pockets or nests these are generally parallel to one of 
the main directions Investigations show that the min 
eial exists In a series of belts but their extension can 
(( onUnuei on pop* % ) 
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RUFUS PORTER AND 
“FLYING SHIP.” 

BY G L McCLULR. 




Soon after the Montgolfiers Invented their flrtt "hot- 
air’ balloon, which «u almost Immediately followed 
by the lint ’gas balloon, the attention of scientists 
and Inventors seems to have boon centered on the 
spherical and elongated gas bag as a means of flota- 
tion, and the proWelon of propellen and rudden to 
enable the navigator to control the movements of the 
unwieldy and wind-tossed sphere, and produce what 
Is now known and briefly described as a "dirigible" 
balloon Omitting all reference to the work of the 
many accomplished and venturesome balloonists who 
originated or copied the various devices which they 
adopted for the guidance and management of their 
spherical or pear-shaped, or elongated and cigar- 
shaped gas enrclopea, we will revert at onoe to the 
subject of our sketch 

Kurus Purler, belonging to that numerous class of 
Ingenious Now Knglandors ususlly styled "Yankee in- 
\entors ‘ was born at West Doxford. Mass., May lit, 
1782 and died In New Haven. Conn. August 13th, 
18114 Although he received only a common district 


varying success, Us Journalistic enterprise was par- 
chased by the present proprietors of the Bcujmnc 
Anmcajr 

Among Porter's Isas noticed inventions, and the one 
from which I presume he reaped the smallest recom- 
pense, was s flying machine, or as now styled, a 
• dirigible" balloon, but which he dubbed an "aere- 
port" As nearly as 1 can ascertain from the records 
at my command, this Invention was made and pat- 
ented In 1830, but not until 1862 did Porter seem to 
make any serious effort to exploit the device. In that 
year he organised what he called "The Aerial Naviga- 
tion Company," and attempted to raise the funds necee- 
eary to enable him to construct his first aero port by 
an appeal to popular support through the sale of fB 
bonds or certificates. 

Among lbs papers of my deceased father I have re- 
cently found one of these bonds. Issued to him under 
date of April Hlh, 1863, a facsimile of which Is re- 
printed herewith 

Below follows an abbreviated copy of the "propoal 


not exceed l« per day It li ascertained by a mlW 
and careful estimate that an aeroport ISO (set tong 
and capable of carrying live persons at a spssd of 
sixty milts par hoar, may be constructed for )1M 
Now, having been disappointed of the funds requisite 
to put this invention in operation on a scale of prac- 
tical utility, I propose that if three hundred persons 
will subscribe five dollars each, payable whan the 
whole amount of 1,600 dollars shall have been sub- 
scribed, I will forthwith construct this pioneer aero- 
port, ( whloh may ha done In tlx weeks) , and when this 
it put in operation I can readily command the requisite 
funds tor constructing a large aaroport as above men- 
tioned And I will so arrange that each subscriber on 
the payment of the said sum of five dollars, shall be to 
nished with a regular title deed, which shall entitle 
the holder thereof to one three-hundredth part of this 
first sere port, and also to one three-thousandth part 
of the first large aeroport that shall be constructed, 
and of all benefits and emoluments that may be de- 
rived therefrom for twenty years, the said aeroport 
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school education, he poescsepd an alort mind and a 
retentive memory, which, coupled with a natural 
genius for observation and Invention, fitted him ad 
ntlrably for an active and useful life He early dis- 
played Inventive abtlltloa or no mean order, as Is at 
tested by the Hal of his patented Inventions disclosed 
by the records of the Patent Office Some of bis patents 
displayed an acumen and foresight which led him Into 
the van of progress, and provod that he was fully 
abreast ir not actually ahead of his time. Among bit 
numerous patented Inventions we find enumerated a 
cord making maiblne a steam carriage or ordinary 
road vehicle, prophetic of the latter day automobile, 
a pioneer treadmill horsepower machine, a corn 
shelter, the Inevitable Yankee churn, a washing ma- 
chine, s signal telegraph, and a municipal fire-alarm 
system, the latter doubtless being the forerunner of 
the largely adopted and efficient Gamewell fire-alarm 
system, now so largely In vogue. 

In 1840 we find Porter se editor of The New York 
Mechanic, the fire! purely scientific newspaper pub- 
lished In the United States. The next year it was re- 
moved to Boston and the title changed to The Ameri- 
can Mechanic In 1846, evidently not having made a 
pronounced suctsws with the publication of The Ameri- 
can Mechanic he returned to New York and began the 
publication of soother Journal which he styled "Scien- 
tific American, the Advocate of Industry and Enter- 
prise, and Journal of Mechanical and Other Improve- 
ments,’ on a cash capital of $100 The first number 
of the new pcrlndtcnl was Issued on the 28th day Of 
August, 1846 After six months of struggle, with 


tlon and prospectus" alluded to In the bond, as 1 find 
It printed In the Issue of the National Intelligencer 
of March 19th, 1862 

"Ths Fltihu Sam" 

"A chance to secure s cash Income of |10 to |30 
per week (or twenty years by the Investment of live 
dollar* In advance 


to he kept in repair without expense to the share- 
holders. . Washington, March 18th, 1863. Kofos 
Porter" 

While wtth the added knowledge and experience of 
a half oentury we can see wherein Porter was mis- 
taken In his calculations and visionary to a consider- 
able degree, we can also see wherein he was in ad- 


"It is extensively known that ths undersigned has 
by theory and practical experiments so fully demon- 
strated the practicability of aerial navigation that all 
who have fully examined the subject are convinced, 
and no person, even of those whose interests are ad- 
verse to Its success, can offer a word of rational ar- 
gument against 1L Several model machinal have 
been constructed, and each of them has operated 
successfully, and one of them, sixteen feet long, ear- 
ned a small steam engine, by the power of which ths 
machine was propelled, and, being guided by Its own 
helm, travailed rapidly through the air, even against 
a brveee or wind, in direct linos or circles, according 
to the adjustment of its helm. This machine was wit- 
nessed and applauded by hundreds In New York and 
Boston and notices thereof wars published in several 
newspapers of those cities at the time Binos those 
experiments were made the Inventor has mads addi- 
tional improvements whereby the invention is ho* 
perfected. And it appears certain that a safe aad 
durable aerial ehlp (or aeroport), capable of carry- 
ing one hundred and fifty paaasngsrs at s r ^to4 of 
ninety mils* an hour, with more parted safety than 
ell her steamboat or railroad can, may he oaostroctsd 
for 816,000, and that the expanse of running it win 


s of his day end generation, and prepared to 


i in possession 
r applied to dli 


ion of his aeroport ai.ttva by, the engraving 
on the bend, ooe cannot help 'being ‘struck 


wtth Its resemblance to the 4 

walls, without repeating Portsrl oa lc ufrt ftn a as to 
the capacity of his aeroport for tonnage and speed, I 
fudge he was guilty b/ exaggeration, he certainly cams 
mighty near ths Weal coWKfcas fori enccnmfuldlrtg- 
this balloon wtth ws*ht ofengius. boiler, sad cabin 
greatly reduced: Whattasthod h* adopted for sttffsm- 
tng his gas cyffsder la the Ugaafcsi of (he metal, *)**!■ 
nlam, aa seed hr OOoit Bsupettn. is tmt <ttm>lossg,' tint 
it ts quits petkJhls aa inspection at his pais* afeMp 
enclose aegae ififttilti for that 

Softs Porter Is certainly Sattttedto aS tfw orhdit 
#• * >Sf "klrthljr retai- 
ls superior 1» 



3 * 


8, 191a 



A simple method of Imitating marble with all It* 
beautiful vein marking* spots, and Irregular llnea and 
variable color*, la aa follow* 

The skill In giving the velnlng, etc , to the product 
will be qulokly attained by making a fow small slab* 
(n a plain way previous to undertaking the production 
of a larger number The colors for the velnlng must 
all be of a mineral character, as follows plumbago 
(Mack lead), chrome green (dark), common crocus, 



yellow ocher, rod oxide of Iron, and ultramarine blue 
Procure a few pieces of stout sheet glass, any 7 lucbea 
by 11 Inches (an ordinary 11x14 photographic nega- 
tive cleaned and out In halves Is just the thing) 
Make a wooden frame of % Inch board, an Inch deep 
with a division In the middle, simply held together 
with 1 Inch Iron brads not driven firmly In Leave 
an eighth of an Inch projecting so that they can be 
easily withdrawn with a pair of pliers. Arrange 
these stripe of wood, after being smoothly planed all 
over, so as to give two squares of five Inches Internal 

Make up the following In a bottle Paraffin wax, Mi 
ounce, benxlne, % pint Place this, well corked In 
a warm room to dissolve, aid this by shaking it octa 
slonally When the paraffin Is dissolved It Is ready 
for use. Brush some of this preparation all over the 
Inside of the wooden panel Then take a piece of 
Canton flannel or soft rag, wet It with the benzine 
mixture, rub this well all over the smooth side of the 
glass plate, polish It thoroughly with two pieces of 
soft rag until there appears to be nothing left and 
place the frame upon the glaaa plate Now lay a 
mirror, or a piece of plain slivered glass upon the 
work bench, or table, and place a block of wood at 
each end so that the glass plate end frame will resL 
about four Inches above the mirror the frame be- 
ing held In place by a couple of rubber bands 
Place a teaspoonful of chrome green In a small sauct r 
and a teaspoonful of black load In another saucer and 
add a dessertspoonful of water to each 

Mix the following In any suitable vessel (a small 
stoneware pitcher being wall aulted) To ten ounces 
of water add anffleient plaster of Paris to make a 
mixture of the consistency of thick cream Skim off 
the air bubblea and any dust that 
may float on top, when In the 
courae of a minute or two the plas- 
ter must be poured carefully Into 
one side of the square on top of 
the glass plate. Fill this nearly 
half way. Pour the remaining 
portion Into the other square. Now 
dip a small brush Into the mois- 
tened black lead, press It through 
the soft plaster and paint the plain 
or tig-sag velnlng or spots. The 
plaster Mends beautifully with the 
color and the mirror enables one 
to aaa the effects produced. Any 
line mad* too strong or lumpy In 
appearance can easily be rectlfled 
by a light stroke of the brush 
Oreaa streak* or vein* may be A BONUS 
painted with the same brush after Of 1 

washing It quickly and dipping It 
into tbs chrome green. Treat the other square In tbs 
asms way. 

Kavtng now produced the vetoing, the block may 
be reinforced u fpUow*; Have ready to band a fow 
please of gaJvdaftM lre» netting. Cut a piece 4)4 
: ebessquare with a qisffWf of *g laeh or three-eighth* 
of an ttefa nsab- ftmfl the *dra ends and lay the 
plooa dawn upon the plaster with MfOgh ends stlcWnt 
up- fa the mm pHohsr tkat th* plbstsr was thlxed 
XMp tg tfvtt tbs me quantity of Portland eeosnt 
the ”***• * 
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■mall quantity at a time, pour tbs mixture upon the 
Plaster and wire netting until the panel la Oiled. 
Treat the second square In the same way, allow the 
whole to stand for an hour, until both plaster and 
cement have become quite set. As soon as all has be- 
come well set, draw out the brad* with a pslr of pliers 
and remove the woodwork carefully This will 
hasten the drying Take care not to shift the cast 
blocks upon the glass plate Let them become quite 
dry while In contact When dry the colors will not 
he more than one-third as brilliant as when wet. the 
effect being precisely like marble The face of these 
blocks will possess very smooth surfaces with only a 
partial gloss upon them, being at the aame time por 
mis The porosity can be stoppod and the gloss much 
Improved by the use of amylacetate collodion This 1 r 
practically a solution of gun cotton In amylacetate 
which not only fills the pores of the piaster, but forms 
a coating as clear and transparent as water It re- 
sists the action of weak acids and alkalies and can bo 
washed with water and a chamois leather at any time 
without Injury to tho object It covers 

When the squares are perfectly dry and slightly 
warm they must be placed In a plate or large saucer, 
containing a mixture of amylacetate collodion and one- 
thlrd amylacetate This thin collodion sill iienetrate 
the pores of the plaster for a quarter of an Inc h nr 
more In a abort time Removo tho square and stand 
on one corner to dry In a warm place When dry a 
coaling of the thick amylacetate collodion may be 
brushed upon lli» surface and allowed to drain from 
the apposite coiner The serrate will Improve In 
brightness with every rooting Amylacctnte collodion 
costs about two dollars per gallon at any wholesale 
chemist a. A gallon will go a long way In waterproofing 
such slab* of linltatloD marble as here described 

A much harder matt rial with a slight grain can be 
produced by mixing a small qiiaullty of ground pum 
Ice nr ground glass with the plaster which must he 
Intimately mlxod to insure uniformity This mixture 
Is samel linos termed rnrtan remonl Imitation marble 
blotks tan be made by the above process Into any 
shape such as a keystone for a mantelpiece or tirtulur 
v 1th an Inlaid border and In many other wayB that 
will suit the taste of the Individual worker In plnee 
of Portland cement, Parian cement mey bt used as de 
m rlbed above, thus producing a slah of an almost uni 
form color Any Sl*e of slab may be inadt as dest rlbed 
Of tourse the thlt kites* must Intreaae with tho size or 
the slab to give strength 

■OKI OUBIOUI OHKXICAL OIOWTHI 

The following experiments are somewhat out of the 
ordinary but may bo performed with the materials at 
hand In any chemical laboratory, or obtainable at a 
well-stocked drug store 

In the first exiwrlmcnt mercury la prepared by 
throwing Into It small pieces of clean melallli sodium 
The sodium will almost Immediately take fire and 
have 0 hard crust on the surface of the no r< ury 
Break this rrusl with a glans rod and stir it In the 
mercury until It dissolves The little pill bottle on 
tbc right In the lllustrntlon contains lire cubic centl 
meter* of men ury having sodium dissolved In It The 
tumbler on the left shows live cubic centimeters Iran* 
formed Into ‘ammonium amalgam, ' and occupying a 
space over Ufty times tho original volume of the mer- 
cury Tho transformation was brought about by 


spongy In nature, and Its growth In all probability 
caused by the evolution of a gas. This la Indeed the 
true explanation of the phenomenon The NH, of the 
ammonium chloride dissolves In the mercury but soon 
the mass decomposes, and bubbles of ammonia and 
hydrogen gas cause the enlargement. 

In a few momenta the mass will begin to alnk, and 
a strong smell of ammonia will be noticeable If a 
lighted match la held over the small bubbles arising 
from the liquid, they will burn, lighting with the "pop’ 
Indicative of hydrogen The mercury will soon re- 
turn to lta normal rondltlou, In accordance with the 
following equation 

2 Nit, dissolved In Hg=2 NH. 4- If, + Hr 

There can he no doubt that the NH, la actually pres- 
ent In solut Ion In the mercury, for when a Balt or am 
rnonlum la decomposed by electrolysis, the NH, Ion 
upon Its discharge gives ammonia and hydrogen and 
no NII, Is formed But If a ]kx >1 of mercury Is used 
as the negative elec trode the NH, dissolves In the 
mercury and forms an amalgam with It However, 
during the formation It swells up and gives off the 
products mentioned above 




throwing the mercury Into a tumbler containing a 
strong solution of sal ammoniac In water The mer- 
cury Immediately swell* up Into a spongy mass. The 
time elapsing between the moment when the sodium 
amalgam waa thrown Into ammonium chloride and 
the taking of the photograph Illustrated here waa 
■boot thirty second*. 

Th* reaction may be represented aa follow* 'fN» 
dtaolved In Hg) and NH.C1== (NH, dimotved In Iig) 
+ NkOL 

, Uppn exa m i n at i on of the mass, it la seen to be very 


The moet Interesting point about this experiment fa 
that It Is In accordance with the theory that ammon 
lum would have the properties of a metal if It could 
Ik isolated foT excepting this substance the metals 
tliemselvPB inn unly be dissolved in mercury 
The second photograph Is an Illustration of an ex- 
IKTluiunt depending upon ihn peculiar property of 
aluminium amalgam 

Tin aitlon or sulpburlt aud nitric acids upon ordi- 
nary aluminium Ib very slow because the metal re- 
el lvos n coating of aluminium hydroxide and la 
shtcldod from the acid, but If tho aluminium Is amal 
KRniated with mercury, (he aitlon Is very rapid 
Aluminium has a very great affinity for oxygen, and 
will displace all the metals save magnesium from their 
oxides If s mixture of alumlninra powder and ferric 
oxide is placed in a rrurlble, and fired by means of a 
piece of burning ningnmlura, a violent reaction takes 
Place enough beat being produitd to leave the Iron, 
whlib Is one or Ihe products In a highly molten state 
This Is the prim Iplu of the "thermite" used for weld 
Ing, etc 

Fi 0, I 2 A1 = A1,0, 4 2 Fe 
Some Ides of the speed of reaction and the heat gon 
crated may l*i gained if three small Iron crucible* are 
placed In n virtlral rollimn, one above the other and 
si paratod five or six Im he* A mixture of aluminium 
and ferric oxide is placid In tho top crucible and Ig- 
1 lied Almost Immediately molten iron will melt Its 
way through the bottom of the first rrurlble and pass 
through tbi second and third as If there was nothing 
In the way A box of ssud should be placed beneath 
the bottom cnulble to tatih the molten metal 
The affinity of aluminium for oxygen tan lie shown 
by amalgamating a pirn of the 
motal with msrtury The surface 

is almost Immediately oxidized 

and tho result Is a growth of whltn 
tufts of aluminium nxldr over tho 


The easiest method or amalga- 
mating the aluminium Is to clean 
a small portion, and tin n drop upon 
It some mnniirli nitrate solution 
and allow It to dry The growth 
will Immediately inniusinie 

In the Illustration, thr iaae of an 
aluminium backed telephone recolv 
er has been used for the expert- 
0 OSMOTIC menl, and the resulting growth Is 

shown by the white spots, princi- 
pally on top at the left 

The third photograph la a striking illustration of 
osmotic pressure The tall plant like growths may be 
formed by throwing small pieces of any of the follow 
ing crystalline chemicals ferric nitrate copper ihlor 
Ide cobalt nitrate, nickel sulphate and manganese 
sulphate Into a beaker glass containing a diluted solo 
tlon of sodium slllcato of I 1 specific gravity The 
crystals vrlll almost Immediately sprout up Into varl 
cm* fantastic shapes, and grow several Imhes In Ihs 
course of a few mlnules. 

The salts dissolve In the water of the 


Hodlum sill 
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rate solution and nut wit* tta stalnra rillftto to wu obtained at tetomh. Wit* a lam bdl Md| 
term a allkata of the natal of the nit added Tot right haad rod and a email oaa oa the left, a such 
Instance la the cate of copper chloride copper slUcato thinner and more freqnent apart front fir* to fix 




luCI. + Na.flIO, si CuBlO, + INaCl 


crystal of Cufl, surrounded by a sack of loadable 
CuBlO where the rapper chloride baa coma Into con 
tatt with the indium allloate 
Particles of a dlsiolvcd nil stance exerclae a prewure 
alrallar to that of a gas explained In phyaica texta 
under thi title of the klnel lr molecular hypothesis 
When the aa k Is first formed the pressure la equal 
on both sides but aa more of the copper chloride dis- 
solve* the pressun on the Inside of the sack becomes 
so areal that It burata at the top where the hydros (otic 
pressure of the liquid la least and the sack weakest 
The liquid spurting out of the top <■ Immediately 
surrounded by a new sack and the proceae continues 
uutll the salt la exhausted or the growth reaches the 
surface of the liquid 

The atlkatos of the metals of the salts mentioned to 
the list above are also Insoluble and the same exp Una 
tlon holds true for their action 


In the Urge quantity of literature on wireless tele- 
graphy practically the only method described of pro- 
ducing the high tension ourrenta required Is that of 
using a powerful Induction roll or n high tension trnna 
formor on an alternating current The possibility of 
utilising the discharge from a direct generator of 
■tatli electricity la barely touched upon In order to 
t at the practicability of the use of such a source of 


The dnt experimeats la sending m 


turrent the writer tonstrutted a static machine of the 
Wlmshorst pattern and made some experiments with 
It The machine a photograi b of which U shown 
herewith wu fitted with two glaw plates twenty 
Inches in diameter supported on a half Inch steel 
ahart Batch pUte had thirty lectors of heavy tinfoil 
*14 Inches long The brass work wu made 
from 1 16th round rod and the brass balls 
on the collectors and Leyden Jars were pup 
chased from a manufacturer of brass bed 
steads u were the large balls tsrminallng 
the discharge rods and the sending device 
below These balls were filled with crushed 
llafoll and contact made by Inserting the 
supporting rods In wooden bushings fitted 
In the necks or the balls 

The two Leyden Jars showing at the front of the 
machine were made from hydrometer glasses provided 
with feet and each had a combined Inner and outer 
coating of *6 square inches of foil The Interior oat 
Inga were arranged to be connected with the discharge 
rods br short loops of brau chain and the exteriors 
Joined with a similar chain Uld along the base of (be 
machine The device shown attached to the front 
support Is tho hey by whlth the spark la thrown Into 
the aerial and ground and ih> messages sent By 
preutng tho lower lever the rocking arm above It 
wbl h supports the two Insulated balls Is pullsd up- 
ward and the latter are thrown Into range of the 
spark from the die harge balls One of the key balls 
le onnected lo tho aerial and the other to s good 
ground such uapior watir pipe I round It best 
to allow the atrial ball to take Its charge from the 
positive discharger By pressing the key for longer 
or shott r Intervals the dots and duhea of the code 
are easily obtainable 

An aerial was r cted on my roof at a height of 45 
feet above the grennd consisting of two horlsontal 
cot per wlr a sut ported on two-foot spreaders with 
Rads iff n ar the center running to the edge of the 
roof where th y were Joined and a single wire led 
th n n to the n achlnt on the third floor This aerial 
gate a wave length of about 7* metera Owing to the 
extr nily high tension and evanescent nature of the 
e<lscbarge It wbb ne essary to Insulate the wires with 
pr at rare which wu done by au| porting them !n par 
affln I i,]asa lubes The machine u constructed gave 
a solid si ream 


no receiving serial A number of dstectera wan ooa 
el rueted experimentally In lading a coherer and de 
coherer with a 14 Inch gap filled with nickel silver 
filings a microphone tonslstlng of s piece of hard 
pencil lead bridging two steel needles a bare point 
electrolytic and a Marconi magnetic detecter In all 
the tests made tbs coherer gave the beat reaults at 
short range and the microphone the best for longer 
distance Indued the sounds were much doarer In 
this case than when the electrolytlo wu used thongh 
the latter la considered the moat sensitive of all 
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In throe experiments a borne made relay of *00 
ohms resistance was used with the coherer and a pair 
of 75-ohm ear phones with the microphone In the 
experiment conducted in the near by room tbe straight 
spark from the discharge balls wu used and gave 
clear signals Tbe coherer wu then moved to the 
back yard and provided with a ten foot aerial stretched 
horliontaUy six feet above the ground the otheT con 
nectlon being to a water pipe The signals were still 
received ckarly bat on lncreulng the distance to 
three hundred yards no result wu obtained with either 
receiver although the aerial wu extended to a length 
of thirty feet 

In order to lnrreau the power of the spark tbe 
Inner coatlngi of the Jan were connected to the dla 
ehargen the outer ooatingi still remaining uncon 
nec ted 

By this arrangement a shorter thicker and more 
brilliant apark wu thrown Into the key ball* which 
while not U frequent u In tbe former uw wu snfll 
rtenlly contlnnons to easily permit sending distinct 
dots and duhea when the machine wu driven at a 
slightly higher speed The microphone now responded 
clearly when the key wu worked ahowlng the In 
crease In efficiency of the new arrangement and a 
more ambitious experiment wu deckled upon T he 
receiving station Including microphone telephone re- 
ceiver tuning coll batteries, etc wu transferred to 
a bouse three-qnsfrtsrs of a mils away and a receiving 
aerial erected As the owner of the house objected to 
the use of tbe roof for this purpose I wu compelled 


prate** «ra* » to* Mate* 

***** mimqrmnmmm+tm***' 

port, sad ft ttfMoet apttofer <dmd at tottoA Aon 
trhieh warhgptototo* • ft oaffap wfrie AMT 
teetkag tie* wires wwr* Jstoed to toe tottofe so* 
M to the tuning oofl, *hifch tod a '•putt? * HI 
mston and toeMt to the mlemptaM M a pntar- 
ranged hoar my better halt patiently worked the 
Katie m a chi ne at tbs seeding end tor Utoea atatoto, 
■ending dashes at slow speed and to groups of ton*, 
to avoid ooufaOloB and toast signal* ooald be totottr 
bat namtstakably beard in the phaaso at ay end. 

I have no doubt that with a more sdtolsnt aortal, 
variable condenser high resistance head phones, and 
potentiometer for the battery the receiving distance 
could be enormously Increased Posafbly a tine apark 
gap and sending helix would be sa advantage at tba 
■ending and A multiple machine, taring torn or 
more pairs of platsa would probably have sufteleqt 
capacity to rapidly charge and discharge s small pair 
of taydan Jars and so send greatly Increased power 
Into the aerial and Increase the radios of efficiency 
The details of the apark tap showing the character 
of th* apark u given from the interim of the Jan 
alone u need In tbe foregoing experiments are shown 
In one of the photographs Tho reoetring apparatus 
with tbe exception of the toning coll to also shown 
herewith 

Hold a pin vertically with Its pointed end between 
the thumb and forefinger Place the pin thus held 
before your eye In contact with you eyelid Close 
the other eye and look at tbe drawing Tig 1 this 
bring at a distance of about three to five inches from 
jour eye 

Two differently oolored gratings apparently placed 
at two different distances from the eye both of them 
made np or vertical lines will Immediately appear 
One seems to be relatively near Its line* have a dark 
brownish hue Tbe other la made up of dark bluish 
bars and every one of theu seems to stand 
at a distance behind the lint grating If 
the figure be moved laterally th* near-by 
| brownish lines are seen to move on with 
j the paper but the bluish ban run in toe op- 
‘I posits (Unction 

* The near-by brownish bars are th* black 
■tripes of the figure In spit* of the tact 
that the distance between the fgnn and 
tbe eye la shorter than that of distinct vis- 
ion the stripes are not much blurred as the pin de- 
creases the aperture of toe pupil and thereby Increases 
the depth of focus 

Tbe faraway bluish tan are the shadows cast by 
tbe pin on tbe retina In the middle of every lnmtaoua 
beam sent by the torreapondtng white line The 
■hade Is cast light side np but the retina Invert* It 
and the mult is the curious Inverse motion of the 
bluish tan when the paper or pin la made to travel 
laterally 

Tbe origin of the blnlsh oolor of these ban la 
shown on Pig 2 Lb Is tbs cron section of a white 
line The pin P (relative site Is exaggerated) dossa 
the central part of the crystalline lens and as the 
achromatism of the periphery Is Imperfet* then Is a 
rather strong dispersion of the white light Tbe blue 
rays R B of tha shaded spectrum invade the obeenre 
tantral son* which la the shadow of tha pin This 
assumes a bluish hue Tor a similar reason the leas 
refrangible colon red and yellow lag behind and re- 
main on the imago of the Mack stripe* right end left 
of the white line The admixture of colored light to 
tha dark stripes Is In c rea s ed by the tact that the 
whole Image being out of focna th* limit between the 
black and whit* lines cannot be sharp 

Tbe blu* rays meet to a focus baton the red and 
yvllnw nys they five therefor* the lmpreaetoo K 
coming from n far-gway luminous object The eta 
trary statement Is tyna for to* red and ytOow rayu. 
This amounts la part for to* fart that th* hrowatjfc 
ben seem to be nearer than to* MM* Unto Th» 






apparatua for making and packaging batter >Lh of the opening 
aarptkally. that la obaolntely free from mi au b* earn ratted or 
orotwe liable to prodoce fermentation or patm- of social too la. 
faetton In tbe hotter or dleeaae In the intae- 

thwa or other oraane of the conanmer of the Ca>aab< 


for admitting the rapor to provide a machine arranged to 
enlarged without the uao revolrlng velocity of the grinding who 
miillera .nfflclently high tu take np and 

tbe net ore partlelea at a tangent again 

1 14 rtuillao. wire loping aereen and to lender the m 


Itter MJIYATOB-CrPBOARD— C H WaLiaa, non aiimlng 

Canton. Pa In tbla Inafanee tbe Invention la HKVKUHINn MEAN* FOB 8 

Of Oaoarnl Inureal. an lmproeemeot In alorator or dlaapptaring Snntanr, I’erry Townablp I’a me ineen 

mu,™ INSTRUMENT -T W cupboard. anch aa embody an eleealor abaft tlon pertain. to curtain Improvement. to re- 

a w h to to. fnisaT k> Which the cupboard 1. vrrtie.ll, verriug meebanlam. and more particularly to | 

BtUT, T roy, W T T^lmproremen t la torto tbt .haft frame being erected dl mean, when by the momentum of the engine 

J rectly briow an opening to the door of .hi wh.lt --owing down -tore. ,,p tmergy t. mart | 

ZZff&SET* to con oto« r«m where to the l*«*»J* £, ™ d.reet.on „ aonn a. 

W™J? ‘to r^p^EE' WINDOW CLOTHES-LINE BUPPOBT T PAPER BLITTER — H M UvOwro.. Cam 

. ri i_ I,,,. , „_.||1 mn A Araw the blood ofl from A. Macdokald Clittcai. N I Mr Macdonald den, N 1 The machine 1. deigned for cot 
0,1 h,. ^r^T.uppori »dapted tor attachment I tin, or alltllng a atrip of pap. r Into a plurality 

woo _ „ _ . . to window frame* by meana of a unlrcraal | of narrower atrlpa and rewinding the narrower 

imTan^ rnllli'Mrt and ^B Aair N™ whereby It la adapted to ho awung Into el rip. ride by aide upon a .unable reel A 

rr^^'rbTtoU^ "topt dl detent poeltloa. a. mqulred to enable clothe, apodal feature mrid™ to tb, rewinding 

Sdo a dumM^totthf ^ to ta «■*»» 00 or M ” T ' d ,rom ,hB m * rhj,nl *“ « n<l ,h " me,D " ,ar 

Wdo a durahh bottle from whtoh thr «bwh im*. and to be awims Into horlaontal poaltlon lalolng uniform mrface frletloo upon the 

STS, «5ES ^ ■«* — • "-wonnd anrln “ the entlro 

after mot balng emptied by the ordinary w ~ tonM , operation 


Pertaining to Bee molten. 

nilllABDITlH TIP AND FASTENER — 
Manx New York N Y In tbla Inetann 
w object of tbe Invention la to provide a neo 
nd improved billiard cur tip and fa.iem i 
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Mfapl Chob alMated Ip tM band, 
tk* tan to iwerve daring Ito flight In 
Ok operation, ttaragh the hud U re- 
TDlred, the dram upon which the bell 
iwts m the palm or cop U ctatlanarr. 
ThU device 1* brought Into motion when 
tt u demlred to give the hall a “■pin.” 1 
Thore la a groom In the drum In the 
palm omr which a band la pawed, and 
which b y eul table arrangementa la car- 
ried to the aame potnU u the “ewerra" 
pal ley*. For Imparting a pare apln to 
the ban; the puller rotating the bud aa 
above deaorfbed la thrown out of action, 
and elmply thi dram In the palm upon 
which the ball reata revolvee during the 
travel of the arm on u aria parallel with 
the drum ud at right anglca to the line 
of flight laataad of revolving on an aria 
parallel with the line of flight, u In fhe 
motion to produoe awerve. If dealrod, 
both actions can bo brought Into use at 
the aame time, ud then the ball la given 
a compound or refractory gyration— a 
combination of awerve ud spin— whlob 
delivery pussies the most accomplished 
batsman because of the erratic ud con- 
stantly varying rotary aria of the ball. 

The device le aptly suited for practis- 
ing purposes. The velocity of the ball 
eu be altered at will, Ud there la a 
“velooometer" mounted on the machine 
to Indicate the exact momentum during 
flight The variations poealble are very 
extensive, ud no two auooeselve balls 
need be delivered alike, the change being 
effected without the batsman being aware 
of the fact, or If desired a certain type 
of delivery can be repeated ad Ub Rvery 
gyration can be adjusted as desired, and 
Indeed It la possible to mechanically re- 
produce the deliveries of any particular 
bowler The “break," L e„ the tangent 
to right or left produced when the hall 
strikes the ground, U measured by a 
graduated eight, which also Indicates the 
awerve of the ball to one elds ot the 
other during flight BlmUarly, the ball 
can be made to leave the "bud” at any 
point of the arm’s travel, there being a 
series of stops to secure this end in this 
manner the pitch of the ball, that la the 
distance from the machine to the point 
where it comes into contact with the 
ground, can be easily varied, and simi- 
larly the ball can he made to strike the 
ground In each a way that after the Im- 
pact It shoots forward at great speed 

The machine to mounted on teleeooplc 
toga, ud the height of the delivery of 
tbs ball can be made to coincide with 
that of any bowler whom It to desired 
possibly to Imitate, the variable range be- 
ing from six to eight feet above the 
ground. The mechanism to atoo arranged 
to swivel on Its body, so that the bowling 
arm can be pointed In uy direction with- 
out moving the body The arm to brought 
to the horiiontal position by means of a 
lever, by which It to atoo trained ud re- 
leased. and at the same time a disk to 
raised to warn the batsman of the Im- 
pending delivery Every ball delivered to 
moreover registered automatica l ly upon a 
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Encyclopaedia. and 
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As a duty to yowreetf, 

von should write to-day for 
hill particulars of the only 
Fnrydopadta that to abso- 
lutely up-to-date now, and 
always will be, ud at the 
vsluc the FRKB SERVICE 
of Nelson 'i Research Bureau 
would be to you, not only 


I Loom. Leaf Encyclopedia 

I contains a vast amount of 
I information that was un- 
* available when other enev- 



AVT01U.no RAILWAY IATVTT nor. 

(Continued from p age SO ) 
duoed the locking wedge Into Its normal 
position. 

The remarkable safety of this apparat- 
us la mainly baaed cm the considerations 
(1) The locomotive personnel is warned 
In a triple manner on a doted signal be- 
ing pas sed over, via, (l) hy a siren (*) 
hr a waning disk, and (I) by the brake 
bring actuated- (I) The train Is stop- 
P*«: {1) By ordinary braking (In tha 
caas of preliminary signals), (I) by high- 
speed braking (ta the case of main dr 
hale with two palra of contacts). (3) 
Tha lo c atio n ah to whether the tooomo- 

by the dash Ud id rwtoPde. Id) Wo 
track confute which ora, Mb' #* tale- 


add nsw Information rslaliv* to any anbjert at any time. 

NELSON’S it mOHLY PERFECT REFERENCE WORK 

Btammu thm Information to Aftoaye Up- to- Data, Therefore DepemdmUe 

RIAD THESE LETTERS 

FROM COMMANDER PEARY AND PRESIDENT SCHURMAN 

Nov 30, 1909 r„ 

Thornes Nekton & Sons. , Sovamon wm 

Deer Sira-— 

In my uae of Nelson's Encyclopaedia, 

I consider the loose-led system to be o 
practical end up-to-dele method of keep- 
ping abreast the times with new {acts 
concerning Important matter* and events. 

The plan of keeping Nelson’s Ency- 
clopaedia to date Is the same as that so 
successfully used by SUehler’s Hand Atlas 
which I have found invaluable In my ex- 
plorations because the AUes being bound 
on the loose-teaf plan enables the pub- 
lishers to always have the maps new and 
therefore reliable. 

Very truly youra. 


BMW lonae-haf portfolio on Wntnrs Htody.P 


of Research for .prcial information. fratimjl* endorsement lctlcra from Sclent 1st « and Educators 
and fuH IsformalLm aboat KeleMt-iYooesieef Reference ByWttn. Our special latrodsdory price 
and easy payment terms Internet all who appndata a hartal n. 

anwunt allowed aa part payment. The pries Ust srtll be mailed upon reused. 

THOMAS KRSM & SIMS, «r. tut an mniM gw YORK, It Y. 

AndM In UMarst ireg tar HI Tam Is Mm gataUbM fa tons York tU4- 

HOW TO MAKE AN ELECTRICAL ELECTRO MOTOR IJ1MPLE, HOW TO 

HALLEY AND HIS COMET 

"^BSSSissssBSsase&sseisS^ 


imwtitoMtadonlr Urn atari prod 


861 Bw "“* W » y » Wvw Ynrk Qty 
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MODELS llt mo||th A „ a re.uK ln . buR/ plt 

M P BOH1LL, maP oto s Itt H UlMdn (here la a constant endless train ot u 
i»TYW9M»an^e^»a rending and descending natives bearing 
' jgfl I I '' their boskets swarming up down like 
■ ■■'-■■ — ■■ flies their bodies coven d with (lumbago 

Experimental & Model Work rr..5S 2Z£. Z 


THE AUTOMOBILE NUMBER 
of the SCIENTIFIC AMERICAN 


THIS year hu g er end even better then it ever we* 
* It has beaa oar purpose m publishing the annual 
review to give the automobile owner and the prospective 
purchaser truly helpful information, and to that end the 
number will contain the foUowhig articles 

I The A s t esssh i s audits fmmmr 


AD ths lout sat— Ms pum pi n g saglass, cka.rt.rt cars, hook sad 
Wdsr tracks sad boss carls uwduuSsd 

4 Tkm AOo mM , mod tka Rood 

Ths ant— hila has p swssatsd to Iks road s agls ss r sow p ro hl—i . 
for selstloa Ha mast rsadsr Us roads hapsmou to water aad 
practically pr oo f agamst tka dostractavs offset of tows Tbs U si tad 
States Cover— art tkraoak tka Offlaa of Fabbe lUad hqmr, u wow 


(laced by pover hoisting ( lants hauling 
the mineral from a d l Lt of f i r oi five 
hundred feet to the surfa At Pela 
watta the moet ext naive workings ln the 
Pasdun koralc sucl an Inatallatlon has 
been laid down and her the prevailing 
conditions warrant tic outlay for si b 
machinery aln one main vein striking 
north and south has a maximum thick 
ness of twelve In hea 

Owing to tht heavy demand for gra 
phlte that ensued as a result of the South 
African war when |31 per ton was re 
allied a plumbago fever broke out among 
the natives Bu h a price Induced lndl 
vidua! working and Illicit mining on 
crown lands Even to-day the latter traf 
Ac takes place Should the mineral be 
proved to exist on the government prop 
erty licenses are d ily Issued by the 
authorities to n spec table Individual! to 
exploit the deposits but the natives re- 
sort to poaching 

The graphite os lt Is mined Is taken 
to the cleaning and grading works It (a 
lint submitted to a preliminary hand se 
lection all the large pieces which are 
for the most part pure gnihite or are 
associated with pyrites anl eelenlte be- 
ing placed on one side The sieves com 
prise screens of varying mesh stretched 
on wooden frames Inclined at an angle 


f Matte* Yomr Omm RopOn. 
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MW H * COMPANY, faa. Ml Broadway, Now York. 




Dining completed the grnp 
undergoes leaning The pioc 
brought ln from various localltl 
found Bisodatud with other m 
as ironstone or carbonaceous d 
various descriptions and this c 
material Is removed by band 
e ration also serves to separate 


era! into two qualities the market priee 
of which averages from |17u lo 1200 per 
ton for the first and from | o to |116 
per ton for the second grade 
Tbr Industry has attained great pros- 
perity upward of 30 000 natives being em 
p oyed In the mining of tbs article the 
value of which production considerably 
exoeeds 16 000 000 per annum The In 
dnstry Is also for the greater part ln the 
bonds of ths natives many of whom 
have amasssd considerable fortunes 
slnos owing to tbs cheapness of the labor, 
ample supplies of which are readily a rail- 
(ConchUM on pope » ) 
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Stop Guessing! °™} 

r O emplc 

HE old way was to buy who 
^ coal by weight. You paid char® 
for everything that came in Hi 


taming the lower percentage of 
extraneous matter is naturally 
the more economical, because 
it produces more heat per ton. > 

If there is a coal that will 
evaporate more water per 
pound than another coal — you 
want that coal. 

Pardee is a bituminous coal 
that has a reputation for doing 
just this. 

Pardee Coal is all mined in 
one basin. It’s uniform. We 
employ a mechanical engineer 
who is at your service without 


for everything mat came in 
the car. Nou) you can buy 
coal according to what it will 
do under the boiler. 

Two coals of the same price, 
appearance and texture do not 
necessarily have the same 
heating value. The one con- 


His duty is to test Pardee 
Coal to insure its being kept 
up to standard. This is in tne 
interest of our patrons. 

Pardee is low in sulphur 
and ash. It’s economical, we 
can prove this to you. Write 
us for any information about 


PARDEE Bituminous COAL 

Pennsylvania Coal & Coke Company 


T. H. WATKINS, Reoehwr 

Whitehall Building, New York PUxWlpU., Laad Tide B 
Symaw, Uttoa Bcflfag 
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A Home-Hade 100-Mile 
Wireless Telegraph Set 
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eryma.rv’s C&r &t Last 
1910 BRUSH *48522 



RUMBLE SEAT AND TOOL BOX $20.00 EXTRA 


Everyman’s Car— 

Merchants 

Physicians 

Salesmen 

Corporations 

Contractors 

Farmers 

Gubmen 

Suburbanites 

The Y oung Folks— 

The Brush knows no class; 
there is no limit to its use- 
fulness. A tried, proven 
automobile for less than 
the cost of a good horse 
and buggy. 


MAS, THO COUPON TOM Y 


MUSH RUNABOUT CO. 




Think of it — $485 for the best-built, most thoroughly 
proven, easiest riding, most economical, handiest 
small automobile in the world! 


Tiik Xtw llw'su 
clashes all small cars 1 
•previous high standard 

Even though we have learned the lesson- all 
manufacturers have to learn hy c‘x|xtiuicc — even 
though we have manufacturing facilities as nearly 
per fee.' as money and brains can make them — -till 
we could not build a car of the epiahty <>t the 
lyio llrush if wc merely mutated the big ears 
with all thur complicated part- and all parts 
necessarily smaller and weaker 

Here’s where the genius of the designer counts 
The finish lias always been and still is the only 
real Runabout built in America 
The new 1910 Brush is not a designer s dream 
but the result of years of experience and a 
knowledge acquired hy manufacturing 3.000 
Brushes that arc in daily use It is a car ninth 
with one chassis adapts itself perfectly hy change 
of Ixxlies to a hundred different uses 

It is a car new in ] lower, smoothness, speed 
and looks but built on proven principles by an 
organization already perfected 

The Brush has the fewest possible parts hut 
they are of sufficient size and strength to stand 
the hardest knocks 

READ THE 


SiMisum makes it imssihh t<> Inuld ihe ear 
right and still sell it at this wonderful price 

\s for reliability there is im compirison be- 
tween the Brush and an\ of the small imitations 
of large multi-cylinder ears 

With the new Brush you get single-cylinder 
simplicity, reliability , light weight low gasoline 
and ml consumption, low lire e\|x'nsc with fentr- 
cvlinder power and smoothness 

Its new balanced motor runs as quietly as a 
four-celmder and is as flexible Its power is 
astonishing 

The most wonderful improvement in Motor 
Car construction m years 

While the balanced motor is the most remark- 
able feature of the tyio Brush, we have made 
numerous other nniinive incuts and refinements 
Here are some* of tlnni whet 1-liase lengthened 
ft inches more graceful and rakish lines 
Mercedes type radiator new selective control 
universal teniphng-shafi , unproved dust-proof 
commutator multiple disc low and reverse 
clutches, transmission control levers entirely 
liouseel and oil-tight more quiet muffler 

In our magnificent new plant we make every 
|wrt of the Brush except the wheels tiros -end 
electric es|iiipmenl The Brush buyer pays no 
n iddlcman s or |sirts maker’s profit 

SPECIFICATIONS 


jtiiLXss?--"-*- 


Sajy- 1 -— 
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THE WHITE GASOLINE CAR 

is in a class by itself 






If you plan to buy a gasoline car, why not get the very 
latest construction? You can find it only in the White, 
or in the 1910 foreign cars at double the White price. 


The White gasoline car is at least one 
year ahead of any other American-built 
machine* Some of the advanced features 
of the White, which are not yet found in 
any other American car are: 

“Lang stroke" engine 
No external manifolds 
Heated intake 
Water-cooled exhaust 

Among the White features which are 
not found in any other American cars, 
except those of the highest prices, are: 

Four-speed transmission 
Imported cylinder casting 
Bosch magneto 

The above features, combined in good 
design with the best materials which money 
can buy, and with the famous White 


workmanship make the White gasoline 
car by far the most desirable on the market. 

We venture the prediction that the 
principal changes which will be made by 
progressive American manufacturers dur- 
ing the next year or two will be the adop- 
tion of the features which are found now 
in the White gasoline car. 

The price of the White gasoline car 
ranges from $2,000 for the Model " G-A” 
touring car to $3,800 for the Model 
“G-B" landaulet 

Even if you desire a smaller car or a 
larger car than the White, it will be to 
your advantage to inspect the White or 
at least to write to us for a copy of our 
catalog, in order that you may inform 
yourself as to the latest developments in 
gasoline car design. 


A POSTAL TO US BRINGS A COPY OF OUR CATALOG 

THE WHITFCOMPANY 


New York Cty Broadway and 62d St 
BoHoo 320 Newbury St 
Phladelphti 624 33 N Broad St 
pNtiburg 1 38 1 48 Beatty St 
Toronto 1 70 King St Wot 


838 East 79th Street 
CLEVELAND 
OHIO 

UOMMO UMMft ttlMN NtfllT 


tfctrttWs 

V* Nw Ammo 
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TEE 1010 AUTOMOBILE 


C ONVINCING evidence that the automobile 
of to-day Is as far porfoctcd as the ma 
li rials of construction and mechanical In 
genulty will allow, Is afforded by tho 
fait Lhal the cars shown In the two annual exhibitions 
this year exhibit no novelties of a radical character os 
compared with the cant of the preceding year Indeed, 
were It not for the relatively short life and high cost 
of tho tires, the automobile would surely be entitled 
to rank as the most perfect and economical means of 
transportation of the present day As to whether 
some cheaper and more durable substitute, having the 
same resiliency as rubber, will bo found during tho 
Immediate future, we ran only say that there Is not 
at present, as far as we know, any promise that such 
o substance will be produced At the same limn, the 
development of the car has been along lines that are 
highly favorable to the life of the tire, for both the 
weight and the horse-powur have been greatly reduced 
Moreover, the average owner Is beginning to under- 
stand that the exert Iso of discretion In the use of the 
brake. In avoiding rough places on the road and In 
slowing down at curves, will add from fifty to one hun- 
dred per cent to tho life of the tires 

The tendency toward standardization Is even marc 
marked this year than last, and the freak car Is con 
splcunus by Its absence The predominance of tho 
four-t yllnder motor would Indicate that this Is to be 
the prevailing type of tbo future The Blx-cyllnder 
motor Is being made, but In spite of Its acknowledged 
advantages of more oven torque etc , It Is mainly con- 
fined to expensive cars of high iiawcr An encourag 
lng feature, based upon thoroughly sound mechanics, 
Is the Im reused length of stroke, two of the leading 
makers exhibiting .KVhorso-powcr (aru with cylln 
ders 3 Vj Indies by 6 Imhcs stroke and 3'/i Inches by 
6 Imhcs stroko respectively 

Undoubtedly, the present flood tide of prosperity In 
the automobile Industry Is dm largely to the fact that 
p multitude of people of moderate means, who have 
been waiting uulll a thoroughly serviceable iar em- 
bodying the label Improvements was placed on the 
market at a low price, is now being accommodated 
Several makers are offering a fonr-cyllndcr 20-horse- 
power car having all the features of stylish design, 
accessibility to the parts, and ease and certainty of 
control, of the more costly designs for the low price of 
|760 Cars of this type have proved during the paat 
year that with Judicious handling they are perfectly 
well side to stand up under (onstant and severe service 
For all ears the four-cj Under, four-cycle engine, with 
variations In the valve arrangements to suit the tastes 
of the vsrlous builders has beiomc the standard type, 
and the Indications are that ultimately the cylinders 
will be cost cm hUu Crankshaft ball bearings have 
given plate to babbitt paralUl bearings or liberal area, 
alt hough a few first class makers are using a modified 
ball bearing with an outer rotating ring For axles, 
although a few still use the balls, the roller hearing 
seems to he established as tho standard practice 
There Is a practically universal uao of high-tension 
Ignition All machines down to the lowest priced, 
ere magnetos with either a four-cylinder coll and 
timer os auxiliary or a dual system of Ignition The 
■baft drive Is In almost exclusive use, tbe chain being 
retained only on very large rare Tbe trans m is sio n, 
except on the smallest cars. Is almost Invariably of 
the eliding and eelecllve type, with three speed* 
ahead and one reverse and the excellent results ob- 
tained by thoae firm* whlrh have placed, the transmu- 
ting" to the rear axle are bringing thta arrangement 
Into general favor 

Lubrication Is effected mainly by two systems, ana 
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employing "splash ' lubrication. In which the cranks 
pass through a bath of oil contained In the bottom of 
the crahk com. and tbe other employing a trough and 
r pump, which caasea a constant and positive circula- 
tion through every bearing Outside of s tendency to 


far repair*, or lor hdjurtfetnto $ mr sftt-g* Um 
way except to broke*, aortoretor. t* tgnttiM sysfe*, 1 
and Urea CmUdsrlng tfc* road And *>«#* 

Mans under which the work was don# And the te#* 
d*Uy Inspection, cleaning, sad adjastfag, this probably 


valve mechanism of American cars, and It Is rather 
remarkable that, In spite of the Increased use which 
Is being made abroad of the slide valve re distinctly 
American Invention), there eeems to be no disposition 
to develop this type In tbe land of Its birth 

Although tbe multiple-disk dutch bids fair to be- 
come the exclusive type tbrosd, tbo familiar, leather- 
covered cone clutch bos rendered such excellent serv- 
ice on American machines that It still holds Its own, 
and this In spite of the fact that the multiple-disk type 
lias Icon giving good result* on such American car* 
as carry them 

In the manufacture of car bodlea, there la a marked 
tendency toward the adoption of straight line designs. 
Several stylish-looking cars, both of medium and high 
powor, are shown with the mucb-Ulked-of torpedo 
body, In which both the front and rear seats are en 
Urcly Iniloeed, the can being provided with side doors, 
forward aa well os behind The provision of doors 
that open toward the front Instead of toward the rear 
Is commendable, both from the standpoint of conven- 
ience and safety An additional advantage of the tor- 
pedo body Is that It provides excellent protection 
■gainst tho rush of air, particularly on blgh-apeed can. 
A notable tendenry of thu times Is the growing popu- 
larity of wind shields and “top*," tbe appreciation of 
the former being due largoly to the genorol obJecUon 
to wearing goggles Tbe use or tops renders the mo- 
torist comparatively Independent of the weather, and 
they unquestionably add to the all-round comfort of 
touring 

The qucatlon of the relative advantages of the right- 
hand and left hand drive la coming to the front, and 
some makers are offering cars with steering wheel 
placed at the left of the rar Unquestionably the right 
hand position Is preferable In those foreign countries 
where (ho rule of the road In meeting and passing Is 
the opposite of our own There, In meeting a car one 
passes to the loft, and the driver, If aeated on the right 
of the car. Is In a favorable poaltlon for Judging of the 
necessary < Icarancc In thli country, where the rule 
of tho road Is reversed. It would seem logical also to 
reverse also the poaltlon of tbe driver 

The handsome display nr motor trucks forms per- 
haps the most notable feature of this year's exhibition, 
no less than seventeen different makes of commercial 
motor vehicles being shown at the Grand Central Pal 
ace In quality of design and workmanship, and In 
tho variety of uses for which tho vehicles have been 
built, this section compared favorably wltb the best 
work shown In the other automobile exhibits, and as 
one passed from one to soother of those powerful ma- 
chines and noted the excellent combination of compact 
ness and great capacity tho Impression became strong 
that at length after many years of discouragement, 
the motor vehicle had come Into Its own Certainly 
the statistics of the trade bear out this conviction, for 
It Is estimated that during tho coming yoar about fifty 
thousand commercial vehicles will be built In this 
country alone This gratifying result Is the outcome 
of several years of careful experimental work, In whlrh 
wholesale houses department stores, express compan- 
ies, and tho big brewing concerns have l>een trying out 
various designs of vehicles under widely different con- 
ditions of traffic, both In snmmer and winter That 
the manufacturers themselves have faith In the future 
of the Industry Is proved by tho fact that, In several 
rases, they are considerably enlarging thslr plants to 
meet sn expected Increase In the demand, and one 
firm alone In the West, Is to-day In a position to turn 
cut five thousand motor vehicles for commercial Use 
during the present year 



Tbs wonderful improvement in motor-car quality 
mad* evident by tbe results of this teat and by a 
comparison of the specifications of the machines of 
to-day with those of machines ssUtng at about Uw 
same prices In tbe early part of tb* decade now draw- 


babbitt having certain definite pbyalcal properties 
■uited particularly to tho requirements In different 
pert* of the automobile The manufacture of flrot- 
rlase or even reasonably satisfactory motor can la 
this country was practloally Impossible until the then 
smell group of experimenter* and builders were able- 
to convince tbe metal manufacturers of the large possi- 
bilities of the automobile Industry, and thereby induce 
them to undertake tbe production of nickel steel and 
chrome nickel steel for use In crankabnfU, transmis- 
sion shafts, driving axles, sliding, differential, end 
steering gears, atserlng knuckles, and similar parts, 
and of manganese bronxe, phosphor bronze, and vtrt 
on* aluminium alloys for use In crankcases, gaar box** 
steering-gear housings and similar parts demanding: 
groat stiffness combined wltb light weight The auto- 
mobile Industry Is very largely responsible for tbe 
discovery of the physical properties of chrome-nickel 
steel and vanadium-chrome steel under different mode* 
of heat treatment, as annealing end oil tempering, end 
for the Introduction of the special tool steels required 
to work them 

Before the special alloy steels were brought oat, 
the motor-car manufacturers nearly reached the end 
of their resources In the effort to produce safe, durable 
cars of satisfactory power and speed without excessive- 
weight The transformation that has been wrought 
can be better comprehended when it !■ shown that It 
la not uncommon ror specially treated chrome-nickel 
or vanadium-chrome steel to Ahow a tensile strength 
of more than 200,000 pounds per square Inch as com- 
pared with 60, ouo pounds tensile strength of fibrous 
Iron of a quality used by wagon makers and slew 
employed for certain purposes in automobiles. That 
is a bar or tbo alloy steel one Inch square Is capable 
of sustaining a load of 100 tons without breaking 
Tbe qualities most sought In metals for sliding gran 
crankshafts, camshafts, driving and differential pin- 
ions and gears and live rear axles are elasticity to rs 
■1st torsional stresses end Impact, hardness to resist 
wear, and ductility to bend under heavy shock instead 
or snapping. But ductility must be subordinate to 
elasticity, os It was found In the earlier days of the 
industry that the soft Swedish Iron and low-carbon 
Bessemer crucible steel would take e permanent set 
under the repeated shocks and stresses, and throw tbe 
■hafts and gears out of alignment 

A* a result of the employment of steel of such won- 
derful strength In the slldlng-geer sets, by way of 11 
lustration. It Is now possible to transmit the 40 and «0 
horse-power of the modern touring car wltb smallar 


16, and 20 horse-power five years ago, and that with 
much greater certainty against breakage and tbe 
practical elimination or the mangling of tbe ends of 
the teeth by meeblng and of wear due to contact under 
load By the similar us* or special metals In ell porta 
of tbe machine that must sustain heavy torsional 
stresses, rrequent and heavy Impact, or mucb friction, 
the designer has been enabled to keep down the -weight 
while constantly Increasing tbe strength and life of 
tbe machine as a whole This accounts for the greet 
speed, power, quick acceleration, perfect manage- 
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’ ENGINEERING. 

Th* fi|lin railway, which baa formed the sub- 
ject of illustration is thla Journal, ia making steady 
progress. About 130 men are engaged on the tunnel 
between Blxmaor station, 10,348 feet, and the Jungfrau 
Jock, U,0W feet above the aea lereL The preeont indi- 
cation* are that the road will be completed toward the 
ctaee of nest rear 

At the last mooting or the American Society of Naval 
Arohttacta and Marine Engineers. In a paper on “Ap- 
plteattona of Electricity to the Propnlelon of Naval 
Toma to ." Mr W U R. Emmett eottmated the efficiency 
of the turbo-electric installation at <3 per cent, and 
be. at least, la of the opinion that no other form of 
■peed redaction between turbine and propeller can be 
made to ahow equal efficiency 

In n reoent article In one of tbe magazine*, Admiral 
Evano take* a rather peaalmtallc view of the future 
of the Panama Canal He sees but little revenue In 

prospect, and apparently he holda the view that, unleee 

the canal be declared free to all navigation, It will 

succeed In attracting but a limited amount of shipping 

He eeems to be of the opinion that It cannot possibly 

charge a sufficient toll, at least durlbg the early years 
of its operation, to pay the heavy fixed and operating 
charges. 

A prise of 15,000 has boon offered In England for a 
twenty four-hour aeroplane moior Tn weight the en 
fine must not exceed 245 pounds, and it must develop 
not lees than 36 brake horxe- power The point* to be 
considered In making the award will be weight, fuel 
consumption, reliability, wear of working parto, 
security against fire, and minimum air resistance 
The conditions are severe, but unquestionably the 
motor Is the weak point In the aeroplane at the present 
stage of Its development 

Emphatic testimony to the ability of relnforcod con- 
crete to resist earthquake shock Is given by the ox 
ports who were sent by the Japanese to Moaslua 
The buildings that had been constructed of armored 
concrete, according to Prof Amore, proved to bo 
highly resistant, and mu<b significance was attached 
to tbe case of two reservoirs of considerable else, one 
of brick and the other of reinforced concrete The 
concrete strnctun- received no Injury, whereas the 
brick reservoir was completely destroyed 

Raoontljr gathered steam turblnu statistics, refer 
ring to the growth of this now tyiie of engine in 
public favor, show that although the first steamer 
was equipped with turbines as recently as 1901 (here 
arc now sixty four vessels carrying this equipment, 
the aggregate horse-power ropresonted being 603 200 
It Is estimated that because of the lower pressure 
which can be used with tbe turbine, no less than 120 
tons of weight was saved In the boiler room of the 
largest of tho turbine propelled liners 

Statlstios published by the Interstate Commerce 
Commission ahow that during two years, out of 162 
preventable collisions and derailments, twenty-one of 
the accident* were dun to the failure of tbe locomotive 
engineers to observe Lhs signals Evidently the human 
element enters largely Into the question of the efficiency 
of block signaling In view of this fact. It is encour- 
aging to note the steady growth of automatic stop 
devices which. In case of failure of the engineer to 
obey a signal, will open the train pipe and set tho 
brakes. 

With a view to guarding the safety of passengers 
and preserving the life of rails and rolling stock, tbe 
Chicago, Milwaukee, and Puget Bound Railway will 
refrain from running high-speed trains over the new 
roadbed until It has had time to become thoroughly 
compacted and a reasonable amount of atone or gravel 
ballast has been tamped beneath the ties It takes 
some time for embankment and ballast to settle Into 
place, and, apart from the riska or operation, the 
running of fast heavy trains over new track entails 
costly work In renewals and upkeep 

Any °°* who was familiar with the appearance of 
the Niagara rails before the preeent power Installs 
tlonx war* built sad opened, can settle the question aa 
to whether the appearance of the falls has been af- 
fected, by the simple expedient ,of going to see for 
himself Small though the total amount of water 
taken for power purposes, In proportion to the total 
amount passing over tbe falls, may be, It has been suf- 


at the edges of tha falls to become entirely dry, thereby 
greatly reducing tbe total length of the crest line 
Darts* tho but month of 1M», electric service was 
lnfMgu rated on tha aewly electrified portion of tha 
Loaded, Bright* sad Booth Coast Railway, London, 
tho particular portlom plaoad (n such service being 
Mown as tha South London Una, which extends 
nlo* ntfias from Victoria to London Bridge ronnsrty 
tho running time of this trip wns thirty -six minutes; 
aow Jt la twsetydvs minutes, sad trains run at ten- 
mlaato Intervals. Operation Is hr the ov er he ad alter* 
ogdag-oamat trailer, and tho motor otrrwra met 
*Uc3 tow lfiO hora o po w er rtnglwphwt motor*. 


ELECTRICAL. 

A reoent prose report states that a chain of wire- 
less stations Is to be established by the British Ad- 
miralty In the Pacific Ocean. High-powered stations 
will be placed at Sydney, Doubtless Bay, New Zealand, 
Suva, the capital of the Fiji group, and Ocean 1 aland 
with medium-powered station* In tho New Hebrides 
and Bolomoo Islands 

A sew device for connecting wires has Just been put 
on the market It consists of a sleeve adapted to fit 
over the wires, which Is filled with a requisite amount 
of solder The sleeve Is furnished with matorlal which 
when Ignited produces sufficient heat to melt the solder 
The wire* are then Jammed together within the sleeve 
and firmly soldered In this position The device re- 
quires no ton-h or soldering Iron, as the Inflammable 
material can be Ignited with a match Thu advantage* 
of such a system of connecting wires will be appre- 
ciated by those who have tried to eoldor Joints on 
overhead lines. 

The voltage on power transmission lines has boon 
rapidly Increasing, and at such a pace aa to almost 
tako ono's breath away Thla development has re- 
quired a similar advance In the design of transform 
era capable of taking the high-tension current and re- 

ducing It to a lower and more serviceable voltage at 
the points of distribution The latest transformers of 
thla type have a capacity of 3.750 kilowatts, and are 
capable of taking a maximum voltage of 17R.800 and re- 
ducing It to 12,100 These transformers have boon built 
for the Stanislaus Power Comjnny of California Each 
transformer unit weighs about 23 tons complete stands 
17 feet high, and occupies a floor space of 914 by 5\4 
feet 

Tor the past three years moat has boon cured by 
elm trtilty In much loss time than was required by the 
old method The meat Is placed In largu wooden 
tanks and covered with the ordinary pickle An alter 
natlng current of 35 amperes at 35 volts Is passed 
through the vat, the alternations serving to prevent 
electrochemical action Carbon elect rod ea are used, 
which are surrounded by porous cups that dip Into 
tha brlue The cost of curing a vat full of meat (four 
thousand pounds) Is less than one dollar The action 
of the current Is not perfectly understood but It ate 
Iiears to drive the pickle Into the meat and hasten 
I ho cure It also ap|H*ar* lo preserve the pickle and 
prevent Its deterioration, except for tbe loss or In 
gredlents taken up by the meal 

According to La l.umlcre Elct trlquo a new micro- 
phone has been constructed by Messrs Carl Egner and 
J Kannar, of Holmstroem, Sweden, which will with 
stand a current of ten to flfleen amperes The details 
of the Instrument are not given out, owing to the fnrt 
that ll has not yet been protected by patents The 
Swedish government recently connected several tele- 
phone lines, forming a line nearly nineteen hundred 
mile* long, and the microphone transmitted upceeh 
very clearly over this circuit, whereas with thu or 
dlnary apparatus no audible sounds were produced 
Tbe now transmitter la being used tn the l’oulsen 
wireless telephone system and It Is claimed that con 
versatlnn ha* been carried on over a distance of 175 
mllea, using a high frequency current of all amperes 

Th* Mary Department Is giving Its earnest support 
to the bill Introduced by Mr Roberts, who Is a mem 
her of the House Committee on Naval Affairs, lo con 
trol amateur wireless telegraphy Mr Robertas meas- 
ure calls for a board consisting of seven members, one 
export each from the Navy, War, and Treasury de- 
partments, three exports representing commercial 
wireless telegraph and telephone Interests, and one 
sclontlst who Is well versed In wireless telegraphy and 
telephony It la proposed that the operations of the 
amateur telegraphers be confined to certain hours of 
the day, and that each operator be required to take 
out a license The Navy Department has recently for 
warded to Mr Roberts extracts from the logs of reve- 
nue cutter*, showing some of tbe difficulties with 
which naval wireless operators have to contend. 

With characteristic thoroughness the Prussian Gov- 
ernment Railways have been investigating the best 
roadbeds for their lines, also the best trolley systems 
and motors. About 20 miles from Berlin Is an oval 
shaped experimental railway of about a mile in length 
Part of the roadbed consist* of wooden tie*, and an 
other part of metal tier Various kinds of ballast trn 
ued, and various msthods of connecting the rails and 
tlsa. Over this experimental railway an electric train 
Is operated every weekday for about twenty hour* of 
the day, and In this way It Is possible to determine 
which form of roadbed will beet stand tbe wear of 
actual service. Tha overhead system has been changed 
from time to time, and different forms of ooUectors 
have beat used. At priwent the locomotive on this 
Une U being driven by Wlnter-Btcbberg single-phase 
motors geared to the wheels. The company expects 
sew to use mete r s mounted on th* floor at the loco- 
motive, and srank-coa period to th* driving wheels. 


SCIENCE. 

A moving picture operator was taken up by t-sti..... 
recently on a seven minute trip, at an elevation of 
eighty feet from the ground He took pictures with 
£? ?° lnt,n * d0wn * 4 " 1 Th » apparatus weighed 
200 pounds, and lla operatur 196 


dilations of tho earths 


where there la 


« atrong baromotrh gradient, without any relation to 
the wind The phenomenon has been lnrestlgated by 
two Japanese scientists, one of whom, Omorl, has 
shown that the earth a pulsations are due to > hangea 
In the preaaure upon the earth * cruat caused by baro- 
metric change* or by arcompanylng diangce In the 
w® level, but not due to the wind Itself Bblmouo, 
he other Japanese, has .arrled on Omorl s obaerva- 
! “ ,>eClnl " lUdy of thu August 

I909 ' WhLU a d, ‘Pre88lon approached Osaka 
from the south, finally paaa|„g 0 ff t 0 the nortbeaat. Ho 
obtained recordB of pulsations with components of 0 06 
and 0 0, Other taaea also support Omorl a view 
Th* blanket effect of cloud*. thUr power of conaerv 
iQK tern»ntrlal iprnpenUarcs, In dlacuuml by Mr W W 
Coblontx tn a recent number of the Monthly Weather 
Review Ife nays that this blanket effect or clouda is 
due to thulr high emlaatvlly for radiation* emlttod by 
the earth and hence lo their high efficiency a* heat 
radjator* A ■ black body ahould have no reflecting 
power and be opaque Water reflect* only from 2 to 
5 per ( ent of the waves received, and a layor 1 centl 
meter thick absorbs completely all radiation of wavs 
length greater than 1 5 * In the Infra red The earth a 
maximum emission lies In the region of 8 *, and lem 
than 1 millimeter thickness of water I* required to 
produce complete opacity in that region Owing to 
this oparity there I* little Internal rellertlon or heat 
wave* tn tho water globule 


Th. ironing of linen may hate a greater effect than 
la BXpericd of ll A* the temperature of the Iron may 
finally exceed 266 deg F ll ha* been suggested that 
tbe process or Ironing may saltire to sterilize surgical 
dressing* and henco bo of valuable service, especially 
In rural district* and olnewh, re In (he nbaemtt of dis- 
infecting oven* and BlerlllzerB Nearly all mhrobea 
ton 1<» killed by a aum.lenlly long application of a 
tempt raturo or If, ft <i,.g F, but a temperature of 268 
deg F Is required to kill certain spore* of bacteria 
and lo produeo absolutely tomplcto sterilization It 
has been proved by experiment that It I* possible to 
disinfect ilothlng very BaltBfaelorlly by Ironing Cloth 
Ing Whit b had been worn by children affected by vari- 
ous contagious diseases aud which contained Iwiterla 
or pus, diphtheria, etc was sprinkled and Iroucd It 
wa* then rubbed on plates of gelatine prepared ror the 
culture of bacteria, but not a single colony wa* de- 
veloped 


Frot Joly has studied the radio-active properties of 
the many lavas espot tally those of Vesuvius. From 
bl* results It appear* that (he Vesuvlan lava*, from 
1631 to I ho present day, are remarkably rich In radium 
compared with other lavas, the tallies ranging up to 
three lime* the normal for Ignc-oua rocks, and Home- 
times i von higher than that Tho thorium content, 
although large In (omiutrlson with what generally pre- 
vails In the rock* of the Bt Oothard series, la not ran 
splcuously higher In the Vesuvlan rocks than in tha 
rocks from other volcanoes The highest reading was 
obtained from Ihe Krakatau pumice The Vesuvlan 
lavas appear to show a progressive Increase of radio- 
activity according as they are of more recent erup 
tlon, which seems to Indicate that, as I line progresses, 
this volcano la tapping materials He her and rlc her In 
radium Prof July ha* also dlHcusucd the possibility 
of a connection between radio-activity and tolcanlc 
activity 

Not so long ago Pror Turner proved that gold leaf 
becomes transparent when boated in contact with 
glass This Interesting phenomenon has been further 
studied by Messrs J C Chapman and II U Porter 
without the use of glaaa In their experiments a piece 
of gold leaf was hold by Its edges to a platinum loop 
and heated In a double-walled qunrtr c rue lble As 
beating contlnuod It was noticed that the gold loaf was 
becoming more taut, and event ually the tension be- 
came so great that the loaf tore In plneeH Heuee at 
a sufficiently high temperature gold leaf contracts On 
sxaminlng It microscopically after remocal Its struc- 
ture appeared to be decidedly more granular Subse- 
quent experiments with the leaf hanging like a blind 
with a weight at the bottom to put It under dellull u 
tension showed that aa the temperature rose the con 
traction when It bRgan took place at a great rate with 
Increase in temperature When different tensions 
were employed the contraction temperature was nearly 
the same In all, and was about 340 deg C With gold 
wire Instead of leaf no contraction took, place The 
extra transparency when the leaf Is healed In contact 
with glass 1* attributed to thla rnntrac-tlon It lielng 
shown that tbe leaf tears on contraction at numerous 
places, leaving clear Intervals between. 
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THE MOTOR CAR AND THE ROAD. 

THE DESTRUCTIVE EFFECT OF HIGH SPEED. 

BY LOGAN WALLER PAGE 

DIRECTOR Of THE. OFFICE Of PUBLIC ROADS, UNITED STATES DEPARTMENT OF AGRICULTURE. 



Tim most serious and difficult problem now engaging 
the attention of highway engineer* all over the world 
l« the preservation of the crushed atone road under the 
Ueetrm live action of motor vehicles, and the devising 
of new methods of construction adapted to the require- 
ments of thin twentieth century traffic That the auto- 
mobile has tome to slay no one will dispute It Is 
estimated that th< re are already about 260,000 ma- 
chines owned in the United Stales, and the number Is 


and the iron-tired wheels peasing otot the road from 
time to time were depended upon to wear off a suffi- 
cient amount of rock dust to replace that carried away 
by wind and water, and this, under the action of mois- 
ture, recemented, thereby automatically renewing the 
bond of the road surface. When the road was sub- 
jected to drought, the conditions were made normal by 
regular sprinkling With the sdvent of the automo- 
bile, a totally new condition prevails. The rubber- 


the effect were produced by suction or vacuum, the 
action of both front and rear wheels should be naw 
what similar at least It seems apparent to tha wrttar, 
therefore, that the road beat adapted to motor trifle 
la the road which wlU beat resist this powerful tractive 
■hear It baa already been demonatrated that no plain 
macadam road la capable of resisting this force. 

While tha destruction of the road may be considered 
as the moat tangible and serious problem, the dust 



Twenty miles an hear. 


Thirty miles aa hoar 


Increasing at a marvelous rale In France, which Is 
credited with having the meet superb system of roads 
In the world, built at a cost of about $626,000 000, a 
■real International Hoad Congress was sanctioned by 
the French government and held at Parla In October, 
1908 Bo alarming were the ravage* caused by motor 
traffic on the coatly Freni h road system that the pur- 
pose of the meeting was announced to be “The Adap- 
tation of Roads to Modern Methods of Locomotion " 
In the United Btates, the problem aa yet is a vital one 
only near the great centers of population, for the rea- 
son that but a small iiercentage of the total mileage of 
road* is Improved, and the motor traffic Is largely con- 
fined to small areas of country, but It will of necessity 
become Increasingly Important with the conitantly In- 
creasing use of the automobile 
The fact that must give us concern Is that the old 
methods of construction which have stood every test 
for more than a hundred years are Inadequate to meet 
the condition* of this new form of traffic, and that we 
aro In the midst of a transition period which may 
eventually revolutionise the science and art of the road 
builder The highway engineer of to-day la called 
u|ion to entertain In what way the automobile Injures 
the road what la the exact cause of the Injury, and 
Anally to dorlsa an adequate remedy 
Whea Trftsoguet, the great French engineer, made hla 
report to the Council of Bridges and Roads In 1776, he 
set forth the principles of construction which, as modi- 
fied and added to by John L. MacAdam In the early 
part of the nineteenth century, have proven adequate 
until the twentieth century Theee great road builders 
and their successor* sought to secure a road capable 
of withstanding the wear of Iron-tired horse-drawn 
vehicles, tor the motor-driven vehicle had no place In 
their philosophy They worked upon the theory that 
the dual abraded from the crashed atone would Dll 
the voids between the angular fragments and when 
wet would sene aa a cement, thereby making the road 
surface practically a monolith. The Iron -shod horses 


tired wheels moving at sxcesslve speed fall to pro- 
duce any new dust from the rock, but the tremendous 
■hearing effect of the driving wheels forces the loose 
dust on the road Into the sir In great clouds, and. as 
the body of the machine displaces a large volume of 
air, the deflected currents carry the rock dust off the 
road, thereby effecting a permanent loan of the all- 
oasentlsl binder It follows that the road Is soon strip- 
ped of Us fine binding material, and the upper or wear- 
ing course of the stone Is exposed. These stones, 
robbed of the binding material, are aoon looeened by 
the great shear or the driving wheels, leaving the road 
badly raveled or disintegrated It is, of course, appar- 
ent that tbe effects described are greatly In tens tiled on 
curves whore skidding is most frequent 
Highway and mechanical engineers have given much 
study to the action of the automobile on the road sur- 
face, and many Ingenious theories have been advanced. 
While It Is true that the slipping of the tire, the skid- 
ding, the shape of the car body, and the suction of the 
pneumatic tirsa all contribute to produce the effect 
the most conclusive experiments seem to warrant the 
assertion that the great tractive force or shear exerted 
by the driving wheels of motor can Is the main factor 
Of injury A series of tests conducted by the United 
States Office of Public Roads In 1908 produced some 
Interesting results along this line. Cars of various 
weights and types were ran over a measured oonrse at 
different rates of speed and right-angle photographs 
taken of each run A 60-hone- power car stripped for 
racing, weighing with driver and mechanician about 
2,800 pounds, was driven over a stretch of road flret at 
five mllee an hour, each run being Increased at ths 
rate of five miles an nonr until a speed of 60 mils* was 
attained, Up to 20 mile* an hour little or no effect was 
produced on the road, but from 20 miles an hour the 
effect was striking with each Increase In speed. 
Little or no effect te prodDOsd by the front 
wbeela. Practically tha eatlr* disturbance of the 
road la prodnotd by the roar or driving wheels. If 


nulsanoe as intensified by motor traffic la most far- 
reaching in Its Indirect effects. It ha* been claimed 
that nine-tenths of tbe dust produced by man comes 
from streets and highways and someone has very 
aptly termed tbe public road the "national dost fac- 
tory ” The effect of the hugo cloud* of dust upon 
health must be very great, aa most forms of disease 
are transmitted by this germ-laden dust. The damage 
to crops crowing adjacent to the public highway 
through the dust nuisance to real and tangible, and 
particularly to this true of small fruit*. Bo extreme 
has this condition become In certain districts that no 
attempt to made to raise fruit near dusty roads. Its 
effect upon some classes of live stock to moat severe, 
cattle and horses in particular being susceptible to the 
germs of tuberculosis carried by the dust The auto- 
mobile cannot be held responsible for these forma of 


damage, but It haa undoubtedly Intensified them. The 
road builder Is, therefore, called upon In many eases 
to mitigate the dust nuisance by devising a form of 
treatment which might be considered a palliative. 

The efforts of progressive highway onglnesn are dl 
rectad. therefore, primarily toward the preservation of 
our stone-enrfaced roads and the construction of dust- 
lee* roads, and secondly to minimising or mitigating 
the dost nuisance. The results so far accomplished 
have been for the mast part experimental, and bat 11b 
tie attention haa been given to the actual composition 
and characteristic* of the materials employed 

It Is evident from even the allghtagt consideration of 
the subject that tbe solution of the problem most 
come, for the moat part, from the highway engineer 
rather than the automobile manufacturer and tha 
legislator Manufacturers have, to some extent, triad to 
reduce the dust-raising tendency of their manktu^ by 
various mechanical device*. Experiments la England 
brought oat the tact that can fitted with bodies having 
either very great or very alight clearance raised leee 
dust than those with an average clearance. Borne 
novel devtcea were tried with more or lam annum*, tha 
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b*ei results betas obtained tram a ear with 
a'lat steel bottom overlapping the sides of 
the ear, and ahoea Instead of mod guards, 
Thd otter Screen waa alz inches from the 
grand and promoted beyond the radiator 
la treat ta eatch daflected wind from the 
beta at the ear and paaa It between tbs 
eoreea and the ear, Instead of between the 
«ar and the road. It la an evident fact that 
the greater the speed the greater the 
amount at dost, and the greater the dam- 
age to the road. Step# have already bean 
taken to combat the speed mania by the 
enactment of the moat stringent speed regu- 
lation 1. Much dIOeulty to found, however, 
la enforcing theee regulations. 

The experiments conducted by highway 
engineers, particularly In Franca, England, 
and the United States, have been directed 
toward providing a stone-surfaced road with 



oonranono* 01 mp i w m xacanan loan bt pbfitbatiob 0* 
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a binder more powerful than the rock duet 
For the purpose of presenting Intelligently 
the experiments thus far conducted with 
special binder*, Ihe term duet preventives' 
has been applied to all of the various bind 
ere having for their object either the sup 
preaslon or tbe prevention of duet. Those 
may be divided Into two classes, timporary 
and permanent The temporary binders 
servo merely as palliatives and require rre- 
quent renewal, the permanent binders, so 
called, enter Into the structure of the road 
as a constituent element, and are nil her lu 
corpo rated with the other materials at the 
time of the construction or applied later by 
a surface treatment 

In the clam of temporary binders may be 
Included water, salt solutions, light oils and 
tars, and oil and lar emulsions, while the 
(Cimtinuiii on paw W, l 
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MOTOR BALLOON GUNS. 

AUTOMOBILE VS. AIRSHIP 


Jahuajiy is, 191a 



It 1* to tbelr credit that the manufacturers of ar- 
tillery ahould mi earnestly have grappled with Ibo new 
problem)) preeented by the development of successful 
aeroplane and dirigible balloons and so quickly have 
designed h|hm lal onluancq. to met t the new form of 
warfare The firm which has been most active In this 
dlnitlnn Is the great Krupp Company, In having 
brought out nee oral types of gun, capable) of firing 
at 1 ho high angles which will be noceaaary tn order 
the rapidly moving airships and planea of the 


e mobility of the t 


future Because of the e 
method of attack from tbe 
air, It Is obviously nuii-s- 
nary that the moans 
adopted to resist It shall 
Is t simple of a correspond 
ing mobility This U 
especially true where the 
warfare Is likely to bn car 
rled un against moro or 
less rapidly moving bodies 
of Lrooiw 

Now the automobile bo 
causa of Its speed weight, 
and strength, Is partlcu 
larly adapted, not only for 
tarrying light automatic 
gunH but for affording a 
platrorm from which they 
may bo tired with a rea- 
sonable) degree of ac- 
curacy Indeed the artlb 
lory motor rar armor- 
plated and carrying a gun 
that Is locked (Irmly (o Ita 
chassis, la tbe natural 
counterpart of the fa- 
miliar armored train run 
ntng on the rails or the 

regular steam railroad And although the military 
automobile will be largely restricted to the nsdi, and 
will leave them only under exceptional rood I lions of 
smooth and fairly level country, the automobile bal- 
loon gnn will and a Held of usefulness In future cam- 
paigns whose limits ran only be determined by the 
hard experiences of a regular campaign. 

Of the three rapid tire-gun motor can herewith 
shown, one Is American and tba other two are of Ger- 
man make One of our Illustrations shows a rapid 
Are balloon gun, mounted on an armored motor car 
of 60 horse-power The latter, in spite of its weight 
of three and a quarter tons, Is capable of making a 
speed of 45 kilometers per hour and mounting grades 
of 32 iier cent, even when the roads are of poor quality 
The gun is also shown mounted on a semi -armored oar 
This effective weapon has a musxle energy of 24 8 
meter Ions and an uxtreme range at an angle of 48 
degrees of 7.800 meters At tha maximum elevation 
of tbe gun, the shell has a maximum height of 
trajet tory of 'I 800 meters 

The armoring of tho motor cars consists of nlokel 
steel plates, 3 millimeters In thickness, and the gun 
itself Is provided with a special shield capable of a 
wldo are of aiming The wheels, also, are covered 
In with nickel 
steel plating The 
ammunition t s 
carried In a box 
underneath tbe 
hark neat, and It 
will Im) noted that 
the front or the 
car is provided 


The guns are 
provided with 
shells of a spe- 
cial design, suit 
sble for at lsi k- 
Ing the gas bag 
of a dirigible or 
the canvas or 
rubber-rlolh cov- 
ered surfaces of 


Instant of firing the gun, and emits a distinct trail of 
smoke daring the flight of tbe ebell This gives tbe 
gunner some indication of tbe error la his sighting 

But It will be a very difficult matter to sure upon 
a fast flying machine speeding mile-high above the 
earth The most promising form of attack Is with 
shrapnel, which, If burst at the right distance In front 
ot tbs object, will envelop It In a perfect spray of 
jagged shell fragments 

Another Illustration shows the McClean-Lissack auto- 
matic rapid-fire gun, as mounted on a d-ton Packard 



Ing, for that State will make 112,000 of tbe total pro- 
duction of 202,000 earn scheduled for 1910. Four 
otbor States adjoining wiU contribute 70,075 machines. 
The Middle Went may thareforo be said to be the real 
home of the automobile Industry Illinois Is scheduled 
to make 15,300 can in 1910, Indiana, 21,025 can, 
Ohio, 22,750, and Wisconsin, 11,000 In the Bast, Con- 
necticut will make 2,100 cars, Maiaachnaettt, 4 loo 
can, New York. 10, 400 can, Pennsylvania, 1,250 
can, and Rhode Island 800 car*. 

These figures are taken from statistics obtainable 
In connection with eighty 
of the prominent auto- 
mobile companies, and are 
startling to say the least, 
both as to their bearing 
on the location of the mo- 
tor car Industry, and on 
the Importance of the au 
tomob|le Industry as a 


ID t 


whole 


there are fifty other firms 
making 100 can or Isas, 
with 160 makers turn 
Ing out a few can or 
experimenting 
Just why the middle 
West should lead In motor 
car manufacture la worthy 


automatic era iontu ox a paoxau s-toi tuck. 


truck, ror tests which were carried out last year at 
Cleveland, Ohio. Lieut -Col O W LIssack, of the 
Ordnance Department of the United titatea army, and 
Dr B W McClean, designer of the gnn, had charge of 
the tests, being assisted by the Btandard Automobile 
Company, the Cleveland dealer for Packard motor 
can and trucks 

The gun fired 2-pound shots at the rats or 100 per 
minute, tho range being 3^ miles. Shots were tried 
with the brakes of the car set, snd also released 
When the brakes were set the truck did not move, and 
no shock was felt by those surrounding tbe gun on 
tho truck platform. With the brakei released there 
was a alight movement on the recoil, but no shook. 
The designer of the gun recommends Its use on a 
truck such as the Packard, but armored for war 


1 additional I; 


Ws hope to p 


irmatlon regard- 
ing the results or additional trials of this gun, which 
ora being made at Bandy Hook and Springfield for 
tha army, and at Indian Head for the navy 


The Middle Wees >sd the AslentOe ladwotry. 

it unn auras. 

Michigan leads all States in motor-car mannfactur- 


espe< tally when It la re- 
membered that much of 
the early experimenting 
In motor cars and early 
manufacturing was done 
at plants In Buffalo and 
Tarrytown. N Y, Marlon, 
N J , Bridgeport and Hart 
ford, Conn , Philadelphia, Pa , and other Hastens State*. 

Because of the tremendous growth of tho Industry In 
the past ten years, and the amount of capital and num 
her of people employed, the settlement of an Industry 
like that nr automobile making In any particular sec- 
tion of the country. Is a condition worthy ,of thought. 
The middle West may bo said to be In control of the 
situation, not alone In the making of care, but In tbe 
making of tires, parts, and accessories For this con- 
dition, we must first give credit to the Industrial enter- 
prise of the middle West, for the securing of big fac- 
tories, for the enterprising methods of Its boards of 
trade, and for the readiness to contribute money 
toward the securing of new industrial enterprlsee, like 
that of motorcar building Next must be considered 
the labor situation, which la excellent In the middle 
West, especially In the matter of hands for automatic 
machinery Moat of the big machinery making com 
panics are In Ohio or Indiana, where machinists of 
excellent character are to be had In large numbers. 

Besides being the center of the machinery trade, the 
middle West has been tbe headquarters for raw ma- 
terial to a very large extent, at leaat after It haa been 
pot through Its first or second process, as In tbs case 
of rubber, steel, leather wood, brass, and other things 


the night ot the 
shells, they are 
furnished, at the 
base, with a 
smoke - producing 
substance which 
is Ignited at the 
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ANTI JOY RIDE DEVICES. 


BY HARRY WILKIN PERRY. 


Bo grant a proportion of the many fatal or otherwise knowledge and conse 
very serious automobile accidents chronicled almost whether an individual 
dally during the motoring season Is the result of the penalties for lnfractloi 
use of cars without the owners' knowledge or consent, nor more than 1300 or 


knowledge and consent of the owner or owners, 
whether an Individual or a corporation, and fixing tho 
penalties for Infraction at a fine of not lew than 130 
nor more than 1300 or imprisonment for not lew than 


chines can be 
positively pro 
vented If mat- 
ters continue as 
they have, It 
will become In 
cumbent on ev 
ery law-abiding 
and gentlemanly 
owner of an au- 


adopt voluntar 
lly such protec- 
1 1 v s measure, 
even it laws 


compelling It 
aro not enacted 
for tbs public 
welfare 
"Joy riding"— 
as the wild ran 
ning of a motor 
car by a partlal- 


Buch laws will doubtless have a deterr 


In the way of predating a device that will art 1 
certain check on the use of the iar and yi t enable 
chauffeur or the mechanic to clean and adjust tin 
glne, teat the Ignition and generally keep tin 
“tuned up" to maximum working ofBUunt y arc nu 
out and complex Chauffeurs and machinists 
clever and resourceful or they are unworthy of 1 



skylarlieri pass- 
ing through the 
streets and find 
lag an unattend 




tomobtle stand- 
ing In the street, 
and prohibiting 


can from leav 
log their ma- 
chines unattend- 
ed with the an- 
gina running. During tbs past winter there has been 
much activity to legislative clrcfts for the enactment 
of laws to prevent “Joy riding." The New York Legis- 
IMttrt passed a MU con tailing a provision prohibiting 
aaytns from using or tampering with n motor vehicle 
without the owner's ooosent, under penalty of a One, 
tanprlsoniaeat, or daertmtou of tho right to use Jbe 
pabllo road Csr atat months, or any or all such penal- 
ties, The Colorado fcagfaifatar* passed a bfllto go into 
effect and be eater- flnm sdialair Upon Us ismn 
U Ta the opinion of the Omni Asewabiy ta enmtjp 
tmt e*««, i f.t*nbttttlwf any perion from tampering 
eaterig* or starttfif w? car wkfcogt the 



a record I 
strumont 
d I s c o n nectod 
Again, tf any 
operating part 


car Is positively 
lockul against 
action, such as 



boon Invented 
with the object 
of affording par 
Hal or complete 
protection to the 
owner agmlnst 



, t)jey are difficult of enforcement and are punitive 
yhther than preventive, applying tba punishment after 
the evil has been committed The abuse of suiomo- 
l biles is distinguished from, their proper and most de- 
‘ si rable nse has reached such serious proportions as to 
can for the general application of mechanical and auto- 
matic means whereby the unauthorised use of a ma- 
chine can be positively prevented or detected the first, 
time It occurs and the punishment made to follow 
swiftly upon Its commission 
Inventors have wrestled with this problem for sev- 
eral year*, and a variety of devices bate been put on 
the market to fulfill the desired ends. The difficulties 


lock and (B) 
speed change 
* lever lock 

3 Bpeed 11m 

lllng devices, embracing (A) Inatruments Intercon 
necied with a speedometer and tho spark or throttle 
control so that a given spend cannot be exceeded, I B) 
audible signals sounded automatically when a pre- 
determined speed la attained, and (Cl speed indlcat 
ing devices with large dials prominently placed so that 
they can be read at a distance by policemen and 
others 

4 Vehicle movement recording devices rnibra.lng 
(A) vibration recording instruments of the isdometur 
type, and (B) clockwork registers In whhli permanent 
records of the time, extent and rate of movement are 
(wuHaucd on pope M ) 
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WHAT THE MOTOR VEHICLE 15 DOING FOR THE 


Jakvaiy i$, ipta 

FARMER. 


Uu than five yean bid farmer* federally looked 
upon the automobile with bltterneu and condemned It 
ae a "toy of the rich ” To-day, there ore farm* com 
prising hundred* nnd even thousand* of tern, on 
« blch nearly all of the heaviest work la done by motor 
vehicle*. There I* hardly any part of farm work that 
cannot be done more quickly and with greater satla- 


BY WALTER LANGFORD. 

luiury and tlmersaring ability of the motor car He 
balance* off the coat of a tenth or a twentieth of a 
gallon of gaaollne per mile traveled against a third or 
half bushel of oats a day at SB cents a bushel, whether 
the hors* Is working or Is standing In the stall on a 
rainy or a winter day, and reckons the tlm* saved to 
himself as mainly pure gain 


reaa, high clearano* above the mad. a thoroughly pro- 
tooted engine and transmtaskm, reaso nab l e prtoe and 
low tael consumption and mai n te n ance coat have con. 
tribute* toward making this model popular with the 
rural buyera. From the st atements of hundreds of 
users. It la found that the avenge coat of upkeep la 
not more than two4hlrda that of keeping shore*. The 



K IVTTU BIOB-WHBXLXD KOTOS WAQOf OSSSTTIO A LOAD Of fAU fSODOCK. 


faction by the use of tnotoi power— cither applied to 
a self moving machine or In the stationary form— 
than with boreedeeb Whether It is making a quick 
trip to town with a load of butter, cgfa. fruit, or vege- 
tables. to tbe creamery with the evening’s cans of 
fresh milk, to church with the family on tiabbalb 
morning, doing the spring and fall plowing, cultlvat 
lug. reaping threshing — the motor vehicle In lta 
varied form* baa become tbe latest ally of the pro- 
gressive prosperous farmer 

It has been a matter of general knowledge and com 
mon comment In automobile circles that extraordinary 
numbers of motor cars have been going Into the re- 
mote sections of Kansas. Nebraska, Minnesota, the 
Dakotas, Colorado, and even Montana Oklahoma, and 
Texaa during the pant season The statement has 
been made by a man Identified with the trade and 
presumed to be posted that fully oniMjuarter of the 
purchases of motor cars west of the Mississippi dur- 
ing the season of 1909 were made by farmers, and 
this means a good many when the combined output 
of the manufacturer* of the country for the year ag 
gregated In the neighborhood of 76,000 machines 
Borne of the little communities In the Middle West, 
with a imputation numbering only hundreds or at moat 
a few thousand Inhabitants have begun to boast of 
imasoastng more motor cars In proportion to popula- 
tion than any other city or town tn the country, and 
to prove It, they congregate all the cars In tbe village 
In Main Street and have a group photograph taken 
The farmer, who has long distances to go for every- 
thing, from a keg of nails to a paper of tobacco, and who 
works early and late to make up time tost partly In 
going “to town, hns not been slow to appreciate the 


Scattered all tbe way from the Atlantic to the Pa- 
cific coasts there are small 'rult and vegetable grow- 
ers. dairy farmers and poultry raisers who make a 
dally practice of carrying light loads of produce to 
market In the tonneau or on the rear deck of ordinary 
light touring care They can leave the horse* to work 
In the Held and can make Lhe trip In a third or quar- 
ter of the time formerly consumed thereby gaining 
Just that much additions! time to be devoted to more 
work or to reading visiting, attendance at concerts, 
lectures, etc 

The urdinatw four or five-passenger touring car of 
moderate power and reasonable price is most ex ten 
sfvely used by fanners. Some of tbe accompanying 
Illustrations show how such a car Is put to practical 
uses on tbe farm with tbe rear seat removed. This Is 
the general utility automobile of the agricultural sec- 
tions and Is used for a great variety of purposes 
With it the Tarmer drives out to hi* gTSln field to 
superintend the thrashing, run* down to the pasture 
with a reel of wire to repair the fence, runs Into town 
with Lhe horses' collars and harness to have them 
mended, carries cans of milk to tbe creamery or crates 
of live poultry to the express office 

Observing the growtng demand by farmers for a car 
for all-around work a wide-awake automobile manu- 
facturing company In Kenosha, Wla, about two years 
ago began advertising In the farm papers a double- 
cylinder light touring car at a moderate prtoe, and 
Inside of a year had sold between BOO and <00 ears 
In the rural districts There are now probably be- 
tween l, BOO and 8,000 of It* machine* owned by men 
who live on farm* practically all of whom use them 
general utility machines. An easily removable ton- 


farmer of today Is well Informed regarding the me- 
chanical features that adapt an automobile to hie re- 
quirements and is a careful buyer He can safely 
carry BOO pound* an the rear of a 20-horae-power car 
and can drive ten mil** to town In from half to three, 
quarter* of an hour with tbe load 

Largely a* a result also of the farmers’ demands 
there has been developed during the last three or four 
year* a type of motor car called the high-wheeled 
buggy There are upward of fifty companies In the 
country now actively engaged In building this style 
of motor car especially for use In country district! 
where the roads are rough, hilly, and, according to 
the season, deep with mud, sand, or snow They are 
very low In prtoe, simple In construction and opera- 
tion, and answer the purposes of many rural dwellers 
very well. They use only about a gallon or gasoline 
to fifteen or twenty miles traveled, and a set of nar- 
row solid tlran, coating say $26, will wear a year or 
more with no expense for repair of punctures or blow- 
outs 

Within a year or two there has been added to the 
two- passenger runabout and tour-passenger surrey 
models a htgh-wheel open-bed light delivery wagon 
model, of the democrat wagon type, especially suited 
to farmers' use. A load of BOO to 800 pounds can be 
carried In the spaee beneath and bark of the front seat, 
and tn some makes an extra double seat eon be set In 
tba back to accommodate extra passenger* when the 
vehicle la to be used a* a passenger conveyance 

Other light work wagon* with open-bed bodies par- 
ticularly suited for agricultural uses but fitted with 
longer bodies and having a load capacity of 1,000 
pounds or more and costing $1,000 nnd upward, are 
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m«W**t«ed tv mini companies lx Chicago, Byra- 
CUM, Bela, IIL, Dowagtac, MIcIl. and Utita. Pa. 
Thar are exosUsntly suited to carrying to market good 
•bed loads of vegetables, fruit, dairy and barnyard 
produce weighing from 1,000 to 1,000 pounds, and for 
hauling back toads of feed, fertiliser, fencing and 
build tng materials, farm machinery, and eo on The 
high wheels give the axles and driv- 
ing mechanism a good road clearance, 

and the construction la of a heavy 
and durable aa well ae simple char- 
acter. 

Numerous oases might be given or 
motor earn put to apodal service In 
connection with farming. In Maryland 
there Is a hlgh-claaa dairy farm 
where motor delivery wagons are used 
altogether to distribute milk among 
tbs consumers In the vicinity, and in 
Indianapolis a large milk company la 
using a 1 Vi -too and a 3-ton gasoline 
truck In the collection of milk from 
dairy farms within a radius of 
twenty-five miles of the city, which was 
formerly shipped by the tnterurbnn 
electric railways or by hone and 
wagon. In England a large produce 
grower sends his fresh vegetables to 
market In a bugs motor van. the roof 
and tailboard of which, as well ae the 
Inside, are plied with green goods 
These examples seem to foreshadow 
the time, not very distant perhaps, 
when farmers will find it cheaper and 
more convenient to ship all of their 
farm products to market on motor 
tracks than to haul them with horses 
and wagons. Possibly the trucks will 
be owned by local express companies 
organised for the purpose, which will 
charge a reasonable price for haulage, 
so that It will pay the farmer better 
to keep bis horses — If he needs any 
then— at work In the field, and he will not need to 
Invest any rapltal In the motor truck! Doubtless 
some of the transporting companies will use motor 
tractors, which will run over regular routes every 
morning and pick up a string of farm wagons loaded 
with produoe, hauling them to market and hack again 
tor a Died charge A single tractor should be able 
to haul four or five such wagons over good roada 

In Connecticut a three-ton truck Is regularly used 
for hauling grain and carrying all aorta of farm sup- 
plies and products for a l.SOO-acre form This Is one 
of the many fancy estates conducted In the Bast by 
wealthy owners largely aa a personal hobby yet at 
the same time as a profitable Investment The truck 
represents an outlay of |6,000 and la kept hi a spe- 
cial garage for work motor vehlilea which are to be 
used extensively on the farm 

A ranch of several thousand acres In Montana la 
conducted entirely without horses, the plowing, sow 
tag. cultivating, reaping, threshing, and hauling of the 
grain to the railroad being done by motor tractors and 
motor wagons. We have bad the horseless street oar 
for twenty years, the ' horseless carriage" for ten, and 
now we have the homeless farm. May we hope some 
day for the horseless city’ 

While the foregoing examples are Isolated cases and 
apply to farming on an extensive scale with ample 
capital, they point to great possibilities for the future 
use of aelf-propelled vehicles In farm work, utilising 
gasoline, kerosene or denatured alcohol aa fuel The 
farmer with a small acreage who would not be joetl 
Aed In buying a motor tractor for hie own use, will 
be able to hire his plowing and threshing done by com- 
panies operating motor tractors, aa for many years ha 
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baa had hie thrashing done by itinerant steam thresh- 
ing outfits. And, incidentally, the work will be done 
cheaper, there will be no danger of fire from flying 
•parks, there will be little or no water to haul, and 
there will be fewer men to feed 
In this country, aa well as in England and Prance, 
there are large companies that make a specialty of 



AM A TUT FAKE TUCK HAtTLUQ HUT. 

building small farm traitors for universal tractive and 
stationary power work A company In Minneapolis 
makes an 8 horse-power traitor weighing 6 500 pounds 
for such work as operating hay presses corn shelters 
etc and foT drawing wagons and portable mai hlncs 
of this class nn the road In York Pa. Is another 
large company that makes motor trartora and trac- 
tion englnea In ten slios, from 1,000 to 38,000 pounds 
In weight The smallest Is rated at 1V4 to 2 horse- 
power and Is Intended for alt sorts of farm work 
such as hauling tho stone-boat, churning pumping 
feed cutting, etc. 

American motor tractors uaod for plowing and 
threshing usually develop from 12 to 30 horsepower 
and weigh from 5 000 to 20 000 pounds They haul 
gang plows turning from two to eight furrows 


oenls an aere for fuel In a ten-hour day IV, acres 
could be plowed for about *3 25, not including labor 
This wagon tractor Is a very Interesting vehicle 
It was designed particularly for farm purposes by men 
who are familiar with the peculiar requirements, anil 
combine# In one machine a truck fur tarrying loads 
on Its own body, a tractor for drawing plows and 
other farm machinery, and a power 
plant for driving threshing mm hlncs 
hay balers and other stationary mu 
chlnery by belt rt will take the plain 
of several teams and wagons on the 
farm 

Nowadays, on the farm as well as in 
the manufactory It In necessary to do 
the largest amount of work In the short 
est Lime In order to make an under 
taking successful This Is rc-iognlued 
by tho progressive farmer and farm 
machinery builders and lo a large ex 
tent the advantages of ttu motor car 
and motor tractor are appreciated by 
builders of farm wagons and buggies 
Most or the leaders In these fields are 
now offering their customers s motor 
buggy, a motor car, a motor wagon, 
or a motor tractor 


The heavy cumbersome elettrlc cab 
or brougham of tarlier days has 
cleared the field for tho light run- 
about victoria nr Interior driven 

ooupfi t-r-ee weight means more 

speed and a greater mill ngt radius 
It was looked upon aa a great ikt 
formance when one nr the earlier 
types of elect rh automobiles travi led 
forty miles on a slngh < barge of llie 
battery at a comparatively low siiecd 
The modern elertrh automobile will 
negotiate about twice Ibc distance at 
a much greater speed Tho most vital coiniHinents or 
an electric automobile are the motor and controller, 
two parts which are of dllfi rent design nil about every 
oilier make For Its various advantages the Bertca- 
wound motor has outclnssed Jls llval of the earlier 
days, the compound motoi 1 he m rles wound motor. 
If properly designed will do Its work for three hun 
dred and sixty five days In the year without requiring 
any attention The moHt desirable motor Is not that 
which tends to drive a iar up a hill ul a 1 oinparutlvely 
high spoed A heavy battery discharge Is thus en 
tailed, which Is of course very detrimental to the bat 
tery Of two cars traveling at the same Bpeed nn tin 
level, that one will travel the faster on a grade whose 
controller was not changed The motor of this faster 





purposes La the field and on 
the road, was tested at the 
tame trials- Coupled to a 
two-furrow 14-lneh gang 
plow, It tamed over 1 M 
acres In 1 hour 25 mtn- 
u tat on • cauumptiou 
equivalent to IM gallons 
of gasoline per acre This 
wfitM amount to about w 


car Is designed for a smaller increase of 
torque in proportion to the deiriasc of the 
speed Even If this difference In sp.-ed Is 
very small say one-half mile an hour the 
faster car will have to pay dearly for It 


Ilf designer will find a mlddl 

strive for the highest bi 
It Is by no means dlflU ul 
fast electric, as the powor Is unllml 
distance The art la to apply the [ 
In the most all-around sattsfattory hi 
a carriage which la reliable and chei 
In the line of various controllers 
for good reasons seems to have grown 
The various speed changes can be ci 
arcing or burning, and a gradual u 
Is effected from step to step with a « 
(CoaMauerf cm pope 
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THE MODERN LOW-PRICED CAR. 

BY JOSEPH ROGERS. 


The automobile buyer fared no such questions In 
1810 as <onfronUd him a few y.tuin agu, when all that 
wan expected of a <ar waa Lhat It would run At that 
time the Kattollno <nglne waa not understood as the 
engineer underetandH It to-day aud all of the parts and 
appurtennnrea were underlining a proteaa of evolution 
that rvnilllid In taal dllfereneea between the models of 
two am eeaah 1 pan Hath niako had some peculiar- 
ity or dislgn, und Itu sUtctloo of a ear was eoiupll- 
cniod by the difficulty of getting definite Information 
on pirformame 

There wern reliable cars, of course, but their Initial 


to reduce manufacturing coats la the establishment by 
some of tho leading producers of assembling shops at 
the large centers. To these are shipped parts In soffl 
dent quantity to build the ears required for that lo- 
cality, and aa there Is no equipment of machine tools, 
the expense Is slight. Tho freight rate on unassem- 
bled parts Is much lower than on complete cars, and 
the saving effected In tlmo and convenience as well as 
In money makes the system a satisfactory omi 
However It may have been In the past the present 
day manufacturer of moderate-priced can makes no 
more than a legitimate profit One of the largest pro- 


IV Wright a* If sag Artesian Is Areerlea. 

The granting last week by Judge Uaael of a prelimi- 
nary Injunction restraining Glenn Curtiss and the Her- 
ring-tiurtlaa Company from making, selling, or flying 
their well-known type of biplane ban quite taken by 
surprise almost everyone versed in patent law, aa auch 
an Injunction baa been granted very rarely. If ever, 
before upon an unadjmMcated patent Even In the 
case of the Selden patent covering the use of a dutch 
between the motor and the road wheels of an auto- 
mobile — a ease In which an Infringement waa much 
more apparent — such an Injunction was not granted. 


cost nnd the expense of operation made their ownership 
possible only to the very well to-do The car lhat 
< oiitd be bought by the man of moderate Income re- 
quired cloac attention nnd tho adjustments and re- 
pairs lhat weri a constant necessity left him little 
lime fur anything else If these were In the bands 
nf a repair mail Ibe monthly bills wore out of all pro- 
IHirtlou to the mllonge covered and the pleasure ob- 
tained Aulomoblllng at that time was unquestionably 
11 diversion for the rich, and it In popularly supiiosed 
that such Is silll the tone, but m a matter of fait, the 
inan nf inuderati' Income < an to-day pun haae and nse 
a rnr at an expense that Is well within the bounds of 
reason 

The primary cause for this Is found In the relatively 
■ lose understanding nf engine and car design that ob- 


ducers stated reeently that bis profit on s <1,000 car In 
lees than <100, this Is not excessive when one con- 
siders his 1 normous lnvratment In material and parts, 
his really vast equipment of machine tools, and bis 
labor expense 

ft has been said tbat any average engineer can de- 
sign a ear to sell at <4 000, but that the greatest skill 
Is nd-essary when the selling price Is to be leas than 
<1 000 However lhat may be, tbe medium and low 
priced cars on the market shew exceedingly c lever 
designing and bear every Indication of tbe highest 
grade of mechanical engineering Being light In 
weight, the material entering Into their construction 
Is selected with the greatest care, and It Is typical of 
the automobile Industry that many of the alloy steels 
In common use were hardly more than laboratory curl 


Tbe granting of the injunction at this time has had 
two results In the first place It has intimidated a good 
many Inventora who were bard at work upon the per- 
fecting of the aeroplane, and secondly It has encour- 
aged tho Wrights to attempt the creation of a monopoly 
In gylng mat bines. With a mllllon-doUar company 
back of them, and with orders already booked aggre- 
gating mors than this figure, the granting of tba pres- 
ent Injunction gives them practical control of aviation 
io America. A second step in this direction occurred 
on January 4th, when aviator Paulhan waa served 
with a notice tu appear In the New York District 
Court ten days later to show cause why be should 
not be enjoined from flying bis Karman biplanes in 
the United States. As ne Is booked to make flights at 
the Ix« Angeles aviation meeting from the 10th to the 



oaltles five years ago 

Thu whale tendency of design Is to reduce weight 
and machinery and assembling costs, but tt Is rare to 
see a cbsc whom strength and durability have been 
saLrlUred for economy One of the features of the 
1010 cars Is the casting of the four cylinders In ano 
piece, which results In a considerable saving In weight 
and cost, with no apimient rodintlon In strength or 
ability The Increasing tendency to adopt (be gravity 
system of water circulation Is another economical 
move, Tor It permits the suppression of the pump Tho 
merhanltal luhrlt store that were formerly In gonrral 
use have boon abandoned In ravor of a single pump 
located In tho crank iaec whlth Is not only less ei 


The death or I .eon Delagrauge from a fall sustained 
as a result of the breaking of a wing of his Blerlot 
monoplane while flying In a 20-ralle wind at Pau, 
France, on the 4th Inst , has given aviation another 
setback lhat It will take a long time and many excel- 
lent demonstrations to overcome Four llvoa lost with- 
in the lust four months Is a record by no means en- 
rouraglng to sportsmen, and unless everything possi- 
ble Is done to encourage flight In this country, none 
nf the aeroplane factories soon to bo started will do 
inui li business for sonin lime to come 



eluded In the prttv nf every car sold The maker of 
an assembled cur Is under no such handicap, for each 
of the firms with which he dona business will carry 
on only such experimental work as lx required for its 
special line, and the exiiense la borne by so great an 
output that the Individual proportion is negligible. 

There was a time when an assembled car waa un- 
doubtedly o|ien to suspicion, for however desirous the 
makers of lla parts might bo to do good work they 
had neither the knowledge nor the facilities that would 
make It possible These same companies now possess 
enormous plants, their designers and equipment are 
the best obtainable, und their products embody tbe 
latest and boat In practlip malt rial and workmanship. 
Assemblers thus have i«rts at their command that are 
of a high degn 1 of in cllenne, and uan buy them at 
prices (bat ate far below what waa charged for tbe 
weak and faulty product of former years. 

Tho low prices at which assembled cars can profit- 
ably be sold have tarred the builders of can of com- 
peting grades lo manufacture on a very large scale, 
In order to bring down lusts through economies pos- 
sible only with quantity produitlon Such a firm 
equips Its factory with Jigs and special tools for every 
operation, and makes it an Inviolable rule to accept 
no order tbat rallB for tvm a slight deviation from 
the standard specifications. 

When a manufacturer turns out twenty thousand 
can a year. It Is unt only justifiable but a 8 roast ry for 
him to Invest very considerable sums In special ma- 
chinery or all kinds that for a smaller output wonld 
be inadvisable One manufacturer has spent <40,000 
for dies to produce a rear axle housing, on a produc- 
tion of one thousand ran, the charge against each for 
this would be 140 With an output of twenty thou- 
sand ran, however, the charge of <2 against each Is 
111 tie enough for the purchaser to pay for so excellent 
a feature 

A recent development that Illustrates tbe dndeevor 


plicated by the necessity for setting them accurately In 
line, In a great number of 1810 cars tbo change speed 
gear Is either built In with the engine or the rear 
axle, and the cost of assembling Is reduced In conse- 
quence 

In spite of the excellence of tbe 1910 cars, It must 
not be assumed lhat the limit of perfection has been 
reached Some of the work turned out by tbe do- 
signers shows that they have followed a common path, 
but In many cases there are differences that are not 
easy to reconcile The perfected car cannot come 
until ths efficient y of one definite construction has 
been recognised, sod its proper proportions demon- 
strated Tbe great variance In tbe designs of to-day 
is evidence in Itself tbat there Is still much to lesrn, 
for otherwise, a s an example, there would be less 
difference in the dimensions of engine bearings than 
is now noticeable In different makes of engines of the 
same power Tbe relation of bore to stroke Is the 
subject of a vast difference of opinion at the present 
time, and even the relative length of the connecting 
rod is by no means fixed 

Having produced cars that will run, and that can 
be depended on for steady service, tbe problems now 
before the designer have to do with the Increase of ef- 
ficiency and economy of operation. At the present 
Ume It Is doubtful If any manufacturer kmeWx what 
proportion of the power of bis engine la absorbed in 
operating the valves, or la driving the magneto and 
pump, but tbeee and other far more oompljcsted de- 
tails must be worked out iff bis future aodpia. 

If the principles of tbe present engine ere adhered 
to, the coming yean will bring a closer and more ac- 
curate knowledge of the cycle, and a general adoption 
of the features and relative dimensions tbat snrvtra 
the ordeal of usage. For tbe car owner will mean 
greater economy in tbe tme of fuel, increased sim- 
plicity in construction, ind tbe redsstton- ta price 
that l« the invariable result of staadardissdlot), 


lated aluminium and 10 ounces of water are Introduced 
Into an air tube of tbe capacity (Bty pints) which Is 
commonly furnished by the great tiro makers, and 
tbe bronxe plug Is quickly screwed down In a few 
seconds the space not otherwise occupied, about 5% 
pints, Is filled with hydrogen at a pressure of 1B0 
atmospheres This Is equivalent to more than 100 
gallons of hydrogen at atmospheric pressure Tbe 
other product of the reaction Is alumina, which can 
easily be washed out Tbe apodal preparation of the 
aluminium consists In the addition of a small per- 
centage of mercury bichloride wbleb starts tbe reaction 
In the absence or alkalies so that pure water can be 
employed. 

This method possesses two advantages. It allows 
every automobUlst to recharge bis air tube* without 
returning them to the factory There Is also a real 
advantage in inflating tires with hydrogen instead of 
air The diffusion of gases through colloidal sub- 
stances like India rubber follows a very different law 
from that which governs tbe diffusion of gases through 
porous walla In the latter cue the rate of diffusion 
is Inversely proportional to the square root ot tbe 
density of the gti. but the rate of diffusing through 
India rubber Is directly proportional to tbe facility 
with which the gas eaa be liquefied Hydrogen gen- 
erated by the action of aluminium upon water was 
used fur Oiling balloons ta the Rnsso-Jopaneee war, 
but this Ingenious and simple method of obtaining 
cylinder* of wimpr eered hydrogen appears to be aa 
new as ft <■ Interesting. 

To Amerleans who are aoeaetomad to fle e ra nt, e»r 
It will be surprising to lean, on the sethortty 
of The Engineer, of London, that hot month there 
<r*« ywipgunted an eleetrfe-aar eerrlee trim MM *f 
the London subway (tabs) station* to the Sttrtrb tt 
H«m*. ?*tncWef, o» wWoh a tsat of -hntf a ohdit in. |« 
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HQ W T O OVERHAUL A CAR. 


t ' BY HERBERT L TOWLL 

5 . 


“ IB order of important*, the facilities needed for 
dreriuoilng in • want, tight plan to work, an exten- 
sta« #*c*rtc light, a bench, several boxea (or use u 
rametartu and support* tor the dlamaotud part*, and 
taHbenl an amortmant of tool* aa the owner'* menu 
Bill permit la Iron vlae, a bench drill, a foot or 
power tt|gM (or metal work, and an emery wheel are 
altaoat ye war y ratline theae, certain part* can be 
awl td the abop (or retttlng A complete kit of bench 


Remove the radiator, waah It out under a strong 
stream ot water, and If it la impeded or being 
encrueted with eeaie Dll It up with keroeene and let it 
■tend — until eprmg time will do no harm When re- 
aaeemhllng It la Important to give the radiator an 
even bearing around all four etude, supposing it to be 
bold down by that number If poeelble, bare It rest 
on %'larb eheete ot rubber, and do not draw the hold 
Ing-down bolt* entirely tight The radiator although 


1 and 2. ehow how a frame may be racked In going 
otPr a rough road ir tin radiator leak* It la beat to 
let an expert tinamitb repair it (not all tlnamltbe 
are expert) The secret of success la to use a good 
grade or solder and sweat It thoroughly Into the seama 
taking plenty of time 1( the top la not steadied It will 
be worth while to run a brace or stay rod to it from 
the top of the engine or the dashboard This rod 
need be only heavy enough to check the rlbrallon 



■ou run or a can which most u OAurcu,! ooxsldiktd in otuhaolho 


former, disconnect tbs 
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AUTOMOBILE FIRE ENGINES. 

A NEW TYPE OF MOTOR VEHICLE. 

BY HERBERT T. WADE. 





The great aui'i-etie or automobile Are apparatus Id 
Kurope and In many of the smaller cities of the 
United Blairs frequently given rise to thL Inquiry, why 
are auch marhlnea not need more extensively In the 
larger flru d< partnientM where the highest ellleloney 
of apparatus and |u rsnnnel Ih dc minded and main' 
talned* Th<‘ acknowledged uilllty of autoniobllee for 
pleasure and himlnoKH even under extraordinary con 
dltlonn einpliaelus this tardiness the more forcibly, 
parlh ularly ns the modern motor vehicle Is now cap- 
able not only of attaining high speed but of carrying 
heavy loads Promptness In reaching a flro with suit- 
able apparatus Is of prime Importance, and the auto- 
mobile In this respect and In endurance Is easily 
superior to a horse To-day with high speeds pumping 
capaclly can bn secured lu a motor vehicle suflUlent 
for most conditions of service, and Ihla, with economy 
of maintenance after the Initial rust, has led to the 
adoption of automobile Are apparatus by many of the 
progressive smaller < Itlm This economy la obviously 
due to the fact that only when In operation arc gaso- 
line and oil required A horse oven when 
Idle entails expense for shoeing and feeding 
Even the most conservative of metropoll 
tan Are offl< lain realise that the rapid trans- 
portation by horsea and the subsequent op 
oration at high pressure of a heavy steam 
pumping engine on wheels Is more or less a 
mechanical anachronism In these days, when 
central poser stations have largely tgken 
the place of the small Isolated plant, and 
when small Internal combustion motors 
using gasoline hnvo been found economical 
convenient, and efllclent The pumping 
power of a Are engine depends upon the 
weight that can be transported As an In- 
ternal-combustion motor connected with a 
pump would weigh much less than a steam 
engine and boiler and going to a Are would 
use the same engine for propulsion, It would 
follow that greater offlclency could be se- 
cured Even superior from the mechanical standpoint, 
but not as yet prattlcally applied, would be the mount 
Ing of an electric pump on a gaeollne-drlven motor car, 
using current derived from supply mains near the 
scene of operation Chief Hlnns of the New York VI re 
Department has duveloiied such an Idea which pos- 
sesses many obvious merits He proposes to use elec- 
trically-driven centrifugal pumps on motor vehicles 
capable of high speed and to obtain power from elec- 
tric light standards or other outlets which are at al 
most every street corner end quite as well distributed 
as hydrants The same condition also prevails In 
many rural districts, where electric light ana trolley 
lines are to be found on every main street Suitable 
I lugs and conductors could be used for connections, 
and with tbu power derived from a central station the 
portable machinery would be reduced to a minimum 
weight A similar Idoa, though not so elaborately de- 
veloped. was put Into operation mors than twenty 
years ago by Dr B 8 Wbeoler, now president of the 


Crocker-Wheeler Company, Ampere, N, J This appa- 
ratus consisted of a bipolar motor directly coupled to 
a pump, and was mounted on a light carriage. The 
gasoline motor car was not so highly developed at this 
time, for which reason the carriage was drawn by 
horses. A Are engine built on this plan was tried oat 
on the Brie Canal at Bchenectady It was Anally 
brought to Ampere, and was destroyed In a Are which 
« curved there In 1896 Strange to say, this scheme, 
which would Involve comparatively little outlay for a 
large city, has never been thoroughly and practically 
ice ted 

At present, motor apparatus Is most widely used In 
suburbs and small cities with wooden dwellings, In 
other words, In communities where Its high speed 
renders It possible to cover a much greater territory 
by a single company, and where Infrequent alarms 
reduce the expense of maintenance far below that en- 
tailed for feeding and shoeing bones. Kor example, a 
St Ixiuls motor company recently made a run of nine 
miles to a country villa outside the city limits and ar- 






xoToi-Dkivnr cubical nrsin. 


rived In time to save the house This si 
In a period of eighteen months responded to 1,000 
Area without a single failure, and In so doing traveled 
2,260 miles In all conditions of weather. Including 
mud, sleet and snow The economy of this company 
Is apparent from the fact that Its maintenance account 
for twelve months was $48131, Including two act I 
dents, which resulted In an expense of 1260. as com- 
pared with an annual cost of $810, for feeding and 
shoeing two horses Even In s district where there 
are no water supply hydrants, such a machine can 
make a speedy run, and draw water from a well canal, 
or pond 

In a large city the question of territory Is not sa 
Important as that or speed In getting the firemen to 
the Are In a district with high pressure Are protec- 
tion Area occur which taken In time may not require 
tho powerful streams from the Are hydrants and could 
be put out with a minimum of water damage Indeed 
It seems likely that the future Are protection of s 


In a description of modem a 
ae may mention, lint, the high-speed tourist «t* or 
runabout, for the use of chiefs end supervtUSft odk 
clala, capeble of rapid travel and of covering wide sec- 
tions of territory This was the first automobile Used 
by fire departments. Such a car does not ui 
extinguishers or any fire apparatus, one or | 
extinguishers and axes or ether tools I 

la s high quality and reliable n 
■ufflefeot speed and easy control, 
than thirty minutes Chief Croker of the ! 
fire department la at the scene of any fire t] 

New York, directing In person the o 
firemen This la significant In view of 
amount of territory comprising the greater- jgfy£L,. 
the dangers Involved In corns of ths ontlylng^Uf^teti 
A modification of the chiefs car may blldefllB 
that supplied to the battalion ohM’frf the 
head of the fire department of thf smaller 
city Extinguished and tools are dfaw'ooa- 
sldered essential The chief carries Wtth 
him not only a chauffeur but one or tV« fire- 
men from the permanent headquarthre force. 

If rapid travel Is desirable for the chief, 
It la of course equally advantageous tor the 
firemen responding to an alarm. In small 
biases such as those caused by a curtain 
blowing against an open gas light Or hy a 
short-circuit of a lighting system, onq ertws 
men wtth axes and hooka promptly OB the 
scene can prevent what might be a hstloux 
Are In a dwelling bouse or stable. ii a p Or d- 
Ingly It was early realised that auxiliary or 
emergency squads could be equipped With 
motor care and could be dispatched at Ugh 
speed to the scene of the Are These BUB 
deal with an Incipient Are or prepare tor the 
steam engines which follow and If necessary sand In 
additional alarms or communicate by telephone wtth 
headquarters. This type of equipment la extsufilvuly 
used throughout tbu United States. 

But It must be realised that this means simply Am 
prompt bringing to the scone of action tha trained 
men who can take care of the smallest kind of a fire 
Without apparatus or sufllrlent power nothing can bo 
done where the blase Is at all serious It was wtth 
this end In view that automobile fire-fighting facilities 
were Increased by adding a chemical tank and a tow 
hundred feet of small hose The chemical tank aad 
equipment has now become an Indispensable feature 
of many fire departments. Carried on hoi redrawn 
hoee wagon, a small fire can be quenched In Its In- 
clpleocy by Its means with a minimum use Of water 
and consequent damage The chemical tank consists 
of a copper cistern of from 40 to 70 gallons capacity 
containing bicarbonate of soda and other chemicals 
wtth which sulphuric add and water may coma In 
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WMgot togwemi* <wto*ie«e!d gu at inch prevure the wagon Mag r •erred for Urger flre-engtoe hose. that (uch chemical sngtnes be supplied In the ma- 

aa to he forced with the whtar through a (mail haee hut In a properly dealgned automobile such apparatua Jorlty of Are departments to anewer at once on the 

ndg appaigtoa haa bean uaed with eonalderable euo- can be aped to the eoene of a fire with four to eight Drat alarm 

caae in soma lire departments, but It la fair to aay baa men at from 40 to 60 mile* an hour Thua for a fire The next atep In the progreaa of the email motor 

baa* Ignored or found unavailable In othera. Rape- In n email anbnrban dwelling, In the majority of rases, chemical engine waa to make It larger and to add to 

dally la this true of New York city, where the prac- a chemical engine brought dote to the house with Its hr equipment. Accordingly combination engines were 

Hen haa always been to concentrate at a Are adequate 300 feet of 14-inoh hoea, la able to extinguish an In- designed which not only carried the chemical equip- 

taAnptag power at the earlieat poealble moment and clplent Are. Bueh motor cart are buUt with engines numt but also hose for the following steam engine, 

to «•« large quantities of water the Hee being to from 24 to SO bone-power Because of the peculiar scaling ladder*, tools and other apparatua. thus en 

take M chances and even at the risk of water damage service condition* they are usually of the air-cooled abllng the men to prepare the way for more eerlou* 

to ait Op the aide of safety type to obviate danger of freeilng In winter The operation* and saving valuable time In this held n 

to the horse-drawn combination wagon the chemical task* vary In capacity It la conaldered good prac- number of very efficient types have been evolved 

taffifc Sad the email usually carried upon the tlce to Install two tanks, so that one can be redlled Next In mechanical development comes tbe motor 
dffnrfe feat 1» but an incidental featdre, the body of while the other is In use It would seem desirable (ConHinwd on pope <9 ) 
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AUTOMOBILE. NO V L L T I E S. 

SOME INTERESTING DEVICES FOR THE SEASON OF 1 9 1 0. 

A HIATT TirOX WITH TOTS WHHL BUT! 


The adoption of truck! In rural dutrlcu li a dim 
tult though wry Important problem of tbe automobile 
Industry Bad roads and sandy soil rivals a number 


With a single trailer gradients of 7 to 8 per oect 
can bs negotiated at a speed of 5% miles so that the 
oar seems well suited for making Its way with tbe 
trailers also through deep sand 
The weight of the car inclusive of Its equipment 


of this toner rec tt cn tea? he 
comprehensively gathered from a reference Ss the D- 



of difficulties which can be overcome only by special 
consti uctlon 

One of the most Important points seems to be the 
utlll/atton of all four wheels for driving thus Increas- 
ing the adhesion This Is especially Imperative In 
the case of heavy motor cars employed as tractors 
for load trains consisting of two or three vehicles 
where a weight of several tons acting on the fore 
axle ran be utilised for adhesion 

The Daimler Motor Works of Germany have con 
at ruded for a well known Berlin export Orta a heavy 
truck with four wheel drive which Is being shipped to 
South Africa In older there to take up Its haavy 
duties in propelling as tractor a train of 10 to IB 
toba This car shows a number of technical features 
of interest 

The chassis Is made of compressed sheet steel glr 
ders with compressed transverse, beams and lateral 
shields Tbe six cylinder explosion motor located In 
n three point suspension j Ic Ids 60 borer power at the 
brake with 8 10 R P M This motor Is of the familiar 
Daimler type with magneto-electric ignition 

The maximum speed of the cat Is 10 miles per hour 
The low minimum speed 14 mile an hour Is remark 
able thus fully utilising tbe advantage of four wheel 
drive fut the overcoming of gradients and traysling 
over sandy soil althout Increasing the dimensions of 
the gear case As only the fore shells are alterable 
the rear wheels aro driven through a toothed wheel 
drive 

The rast steel wheels have broad rim flanges which 
are Intended to prevent tbo vehicle from penetrating 
too deeply Into the sand The solid robber tires are 
pressed Immediately on the wheela Tbe fore wheels 
are steered essentially In the same manner aa otbar 
care through werrn gearing The vehicle la equipped 
with four brakes operated Independently of one an 
other vl/ a gearing brake two differential brakes and 
one rear wheel I rake Tbe motor car which la design 
ed for a useful load or r Ions la able to haul two 
trallera of the same tai silty while negotiating grad 
lenta of ubout IB per cent with tbla total load of 130 
hundredweight at a speed of 114 miles an hour 


Is shout 12 B40 pounds of which about one-half falls 
on the fore axle so that about 6 270 pounds on tbe 
fore axle Is utilised for adhesion 


The many weU known defects or the pneumatic auto- 
mobile tire have prompted many Inventors to attempt 
to evolve an efficient and reliable substitute therefor 
without any sarrlflie of resiliency The general trend 
of Inventive effort has been to secure this quality by 
some elaborate sriangrment of springs without how 
ever completely solving the problem 
Early In IBW however the Hon R acre Parsons 
MA M Inst ( P directed his attention to this sub- 
ject The object or his quest was to devise s wheel 
which should bo as resilient ss the pneumatic A1 
though the flrst cost of such a wheel might be some 
what higher than the pneumatic sucb a difference 


would be m 
the lower malnle- 
tbc longer life of 
evolved the eprlng 
the. accompanying 
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prises two essential 
parts— a double 
slating of (1) an 
mi Into which a 
pressed and an In 
formed by riveting 
oxldliable metal on 
outer channel and 
disposed coll 


compensated for by 


spring wheel com 
and Independent 
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ner channel bb 
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around the Internal *■■■ * surface of the steel 
dual pnrpoie of 
driving force of the 
engine and Ihe re Longi tu d in al tardlng force of 
the brake from the * hr *7* h wheel canter to the 

outer rim In a “““-driving wheal 


lustration showing the wheel oenter oomtate. It 
comprises an ordinary wooden-spoksd wheel cf small 
diameter having a groove around Its olroumfenaoa 
on each side of which Is shrunk a steal hand or tin 
to such a manner that a grooved spaoe Is 1»$ te re- 
ceive the heads of the T bolts by which ths gpfasl 
springs sre secured to the rim of the wheal waster. 
Theee spiral springs are of ths ordinary oytMrteal 
type so lolled as to lit into aluminium — nt 
either end and with suoh spaces between the eeOe 
that when compressed the steel Is not overst rates*. 
For protection against rust the springs are sharer- 
dised and moreover each and la thoroughly Oread 
for a length of about half g ooll 
The aluminium castings by which the springs are 
attached to ths wheal oenter are of special desire 
On one face they bars a spiral tunnel or thread, 
so that the spring may easily screw tote them, sMd 
sre also provided with suitable lugs to order that 
they may be gripped by the T bolts A steal tabs 
is also rest Into the aluminium base which protects 
up the axis of the spring as shown In ths Illustration 
The aluminium castings forming tbs caps for at 
taihment to the outer ends of the springs era also 
provided with spiral tunnels on one face Into Which 
the spring screws while the other fern has dove- 
tailed groovee Into which rubber stripe of a reottre 
similar to those used for carriage three are toned 
A hole Is drilled Into tbe center of theee cape having 
a diameter considerably greater than that of the steel 


tween the tube and the casting The sd van tags of 
this arrangement la that to tbe event of the appli- 
cation of an exceaelve aide force such aa suddsn and 
violent throwing to of the clutch or braking or the 
wheels being caught to a rut the tube oomee Into 
contact with the side of ths hole thereby preventing 
the spring from being overstrained to any direction 
at right angles to Its axis In ths case of high powarsd 
automobiles, the rubber strips are replaoed by a Solid 
rubber pad vulcanised to a steal plats which la ah 
taohed to the aluminium cap 
Tbe springs are Inserted Into the spiral tunnel* at 






fr 19. *9*0- 


Scientific American 


57 


IMr NQMln n4i,W| after oomet adjxstment an 

m* tMr I mamr, asd netted aohtor I* thea run ta 
whtah wattea wltk the tilling on the spring and m- 
twtkr eoatbtaea the baa* a ad eprtag together ta inch 
• manner as to pradnda any pceelbUlty of their be- 
owning t oeaaaad 

The tower *prings, L a, thoee lost abort the point 
•f tha wheel's tread, ara e n apw aa ad under the weight 
t* tha rabtela white those at tbs top do not touch 
tbs etnnunfereace The spring portion la therefore 
practically floating, (or at no part la there any rigid 
connection betwaan *W-~ sr and outer parts of the 
wheel When tbs whiff la in motion the sprlni and 
caps in IU lower portion take the whole of tha weight 
of the vehicle and ara brought tightly Into contact 
with tha rim but do not shift their position relatively 
tberttn Am the wheal moves forward the springs 
beoome disengaged sod move round me the spokes 
of a rigid wheel their places Immediately being taken 
by Others The disengaged springs travel forward 
relatively to the rim In the direct Ion la which the 
vehicle la moving. The result te that the central 
portion of tha wheel makes a slightly greater nnm 
her of revelations than tha outer rim In a given dla 
tense At the same time however It te Impossible 
for the Inner part to travel round Independently of 
the outer rim or tread of the wheel since It la al 
ways tightly in contact therewith at the point of the 
wheel's contact with tha ground which is the point 
of application of the vehicle s weight the rubber strips 
of the outer extremities of the springs establishing 
such adhesion upon the surface of the interior of the 
nm as to prevent any possibility of slipping Tet 
there te no perceptible wear and tear upon the two 
centact surfaces In the case of the driving wheel 
tha gripping power of the spring members 1s very 
considerably augmented by having the corrugated sur 
face aa already described 

Tha successive compression of the springs as the 
wheel revolves te quite continuous and te effected 
with the utmost smoothness as the spiral springe with 
their cape can be deflected In every direction Budden 
Jerks or concussions cannot occur which even with 
pneumatic Urea are unpleasant feature* when traveling 
at high speed over a bad road surface 

It may be thought that the absence of rigid con 
nection between the Inner and outer parts of the 
wheel may be disadvantageous but experience has 
quits conclusively demonstrated that no such draw 
back exists It te practically Impossible for any 
•Upping between the two parts to occur even when 
tha vehicle is badly driven There Is no friction be- 
tween the rubbers In tbs free ends of the springs and 
tha Internal surface of the channel rim The springs 
as it wsra walk round the Inner circumference of 
the outer rim on u polished metallic surface and arc 
s ucc es si vely loaded with their due proportion of the 
car weight daring each revolution The moment the 
weight Is applied to any spring the latter cannot 
poaslbly move relatively to the rim until the weight 
te released Consequently there is an entire ab 
eence of fTlctlon and the rubber shoes In the spring 
asps will test as long as the wheel tire Even In 
the rare event of the rubbers of the spring end becora 
tag damaged It la an Insignificant Item ta renewal 
but no such occurrence has yet been experienced 
though wheels have been driven for thousands of 
miles Even the entrance of dost or mud has no 
deteriorating effect upon the two surfaces 

The wheel has hem severely tested upon a MM 
hone power Daimler motor ta comparison with ths 
beavlsst make of English pneumatic tire True the 
“Pan flex wheel la somewhat heavier than the pneu 
matte hut It has been found that sueh la no dlsad 
vantage the mileage possible per gallon of fuel under 
the selfsame conditions being approximately the ami 
Trials have shown that tha average life of tha outer 
•olid rubber tin ta from 10 000 to 11000 mile* which 
te about two and a half times that of the ordinary 
pneumatic type Though ta first cost the Panflex" 
wheel te more expensive than the pneumatic this dll 
fereooe In Initial outlay 1a soon recouped from ths 




reduced running expenses It has been found that 
the cost per mile with the pneumatic averages about 
1 98 cents as compared with 0 48 cent for the spring 
wheel— a difference In the latter s favor of 1 B0 cents 
Moreover as the wheel Itself Is practically evsrlast 
tag tho renewal charges are limited to the solid rub- 
ber tire which costs much less than a pneumatic of 
the asms dimensions and the rubber caps of the spring 
members Occasionally sa the result of a very severe 
i oni usslon or Jolt a spring might break This tan be 
easily and quickly replaced on the road but as the 
deflection of the spring la limited ta eviry direction 
by the central tube the streee to whtah the steel te 
subjected Deed be no greater than that ta the side 
springs supporting the automobile Buch an evnnlu 
silty te therefore remote Again with this wheel In 


LAJOSXT AUTOMOML* UHV1T OAK SPILT 
VOX EiUIIlI BUSCH SO API 

view of the Ingenuity of Its construction the ever 
existing danger of side slipping Is reduced to s neg 
Uglble quantity owing to the flexibility of tho wheel 

AS AffTOKOULI CAS SOS SAILWATS 

The accompanying Illustration shows a special tar 
ordered by K II Harriman before his death which Is 
to be used on a private road running from a point on 
the Brie Railroad to tha Harriman private residence 
The car 1a a I sun be rt friction drive and was ordered 
for the purpose of ascertaining whether a gasollno car 
for from 12 to 1G passengers could be utilised more 
economically than steam tars on branch roads on tha 
Harriman lines Whether a car of this character will 
come Into general use will depend upon the result of 
experiments to be made 

AS APTflMOSIU SPTSIT TSSDX1 

A novel automobile tender has been devised by Mr 
G L Reeves Moonted In l ha body across the rear 
end ts a three-burn sr gasoline stove oonnetted with a 
one gallon gasoline tank Next forward la a receptacle 
ta which la fitted a complete cooking outfit each aril 
ele Mating and telescoping Into tha other The outfit 
consists of two frying pans four boiling vessel* oof 
fee pot twenty serving plate* three sauce pans and 
eight soap tins To the left of the cooking outfit te a 
three-bin vegetable cellar with tray Ud for Urge cook 
lag spoons cake turners < string forks etc To the 
right Is a galvanised Iron lined refrigerator containing 
six one- pint glass sealers Ice receptacle and large meat 
tiay 

Immediately forward of the refrigerator and extend* 
tag to the end of the bed Is a seven gallon water 
cooler To the Uft of the water cooler is a thirteen 
drawer cabinet Intended for all croosry and cooking 
staples halves forks spoons tea towels, table covers, 
eta. IB the tittle open court there M Just room fee 
two tel sa c op tag dish pans to disappear 
the aroonpaaylng picture showing the kitchen open 
teitn**T that the two ooverlag lids when opened oat 
tans two sggdoas serving tabtes Asm Udg are cov- 


ered on the Inside with padded ollototh, and on the 
outside with rainproof ducking Tho meeting edge of 
one cover te provided with a patent leather flap and 
Is held ta place ta transit by two large straps which 
buckle securely and make the tender rain and dust 
proof A small brass hasp and lock Is also furnished 
A neat Uttle folding dining table Is strapped to the ta 
side of one of these lids 

An extra broiler a cooker for cmergoncy a pocket 
•x and a camp lantern strapped to an outside bracks, 
complete the outfit 

The refrigerator and water toolnr are fluid with 
drain cocks A rigid pair of folding lags 1* pioild d 
to support the end of the body when dlaronneited from 
the aulo 

The wheels have rubber lire* and the several parts 
are so accurately nested that the tender moves even 
at twenty to twenty five mills speed without noise and 
takes corner* perfectly 

The tender weigh* 476 pound* and tho extra draft 
on the automobile I* scarcely pereeitlble It has been 
used ta serving a great many roadside dinner* and 
Its entire practicability for such service established be- 
yond doubt 

A III ITI AXOMBTU 

The standard type of fan dynamometer shown In the 
accompanying photograph has been devised by Joeeph 
Tracy It consists essentially of a metal standard 
carrying a borlrontal steel shaft ta large ball bear 
Inga One end of this shaft la connected with the 
motor under test by a universally Jointed extension 
shaft the other end carries an overhung twobladed 
fan aa shown On the dynamometer shaft a small 
pulley fitted to a boos on the rear uf the universal 
Joint la belled to a largrr pulley on the special taebo 
meter which Is mounted on top of the housing that 
carries the dynamometer shaft 

The tarbometer of the standard fan dynamometer I* 
provided with a double scale and single pointer the 
Inner scale showing the revolution# per minute and 
the outer acale the horse powHr dive loped Thu tevo 
lutlons per minute scale le eradicated progressively by 
divisions of 20 revolutions from 200 to 2 000 r vnlu 
lions Tbo horse power wale give* a minimum read 
tag of 1 horsepower at 4H0 n volutions and a maxi 
mum reading of 70 horse power at 1 980 revolution* 
Consequt ntly at all ordinary ralta of motor sited a 
simultaneous reading of rcvnlutluna per minute can 
be obtained without any computation 

The standard fan dynamuin ter tan lio employed ta 
testing motors on the block by making suitable ton 
nection between the Jointod Jynamomtter shaft and 
tbo motor shaft rlulih or flywhitl It tan also be 
used to teat an automobile mol tr ta position on the 
chassis by disconnecting the prnpcllcr shaft and sub 
stunting for It the jointed ehatt of the dynamometer 

Tho standard dynamometer Is designed to test mo 
tors of mi dlum steed isrs However by the use of 
fan blades of greater or less area and suitable tacho- 
meter wales the range of absorption and measure- 
ment of power can be varied betwnn wide limits 

The Tenth National Automobile Show ta Madison 
Hquare Garden afforded a good opportunity of Inspect 
lng the product nr representative American maker* 

I he exhibition brought nut some novelties ta ton 
strut tlon and design whlib showed a gratifying tend 
■ ncy toward standard lratlon That the modern every 
day motor car generally known aa a stock car ha* 
left the misty rone of experiment and Is now n pnutl 
cal and useful machtae was strongly empbaslred by 
the many performances In hill climbing touring and 
racing contests of 1901 There Is a comprehensive 
display at the Garden of duplicate models of the stock 
care that competed successfully in the various sport 
tag events or tho year Home of the original cars are 
shown Thanks to the adoption of certain standards 
a new model need no longer bs put tbioigh years of 
testing before It 1* entered In competition with other 
care Recently victories have been won by certain 
make* of care that bad scarcely competed ta prevl iu* 
events. 
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niad* by flexible shaft oonnoction with one of the vehi- 
cle wheels. 

#. Combination mochanlsms, embracing switch end 
engine hood lock and vibration recorder 

Borne of three device* are now to all Intent* practi- 
cally obeolete and ont of the market, and there never 
baa been any general demand for any of them except 
thoae Intended merely to prevent meddlesome parson* 
and mischievous children from tampering with ma- 
chines left * tending at the curb The one class of de- 
vice that 1* in almost universal use Is the lock switch 
Almost every large manufacturer of Ignition spark 
coils and switches offers a current switch with a re- 
movable plug or lever or fitted with a lock and key 
by which the connection between the battery or mag- 
neto and the engine spark plugs can be broken and 
prevented from being re-established readily. 

The type of switches with removable ping 1* Illus- 
trated In rig. 1 Switches of this type are known as 
plug cut-out switches and are now designed to bo used 
with a dual system of Ignition, so that either the bat 
tery or magneto can be switched Into use or the cur 
rent from either of two batteries turned on When 
the chr Is stopped, the metal plug, with insulated ban 
die, which makes connection between the two termi- 
nals within tho switch, as shown in the underside vlow, 
Fig 1, Is withdrawn and the circuit Is broken. Tbe 
engine cannot then be restarted until the ping has 
been replaced or electrical connection has been re- 
established In some otbor way The plug la small and 
cap be carrlod conveniently In tbe pocket. 

A modification of this type which preclude* the pos- 
sibility of Inserting n nail or piece of wire as a tub- 
alltute for the plug la shown In rig 2, In which the 
switch lever is removable There are numerous mnkes 
of such switches. Tbs end of the lever engsges by n 
slot or keywsy with a poat that prevents It from drop- 
ping off and nt the same time assists in forming nn 
electrical connection Tho other end of the lever, fit- 
ted with a non-conducting composition handle, can be 
rwgng in an arc or complete circle to mako contact 
with any desired contact button for use of battorire or 
magneto or to neutral "off" position 

A further development of the lockswitrb Idea la 
teen In the nuto lock ping (Fig 3) In which a Yale 
lock la applied to a plug cut-out switch In such s way 
us positively to prevent the closing of the circuit 
through the switch without the proper key or Its dupli- 
cate. The lock b placed directly above the plug 
socket, thus preventing tho Insertion of a nail or wire 
Tha cut-out plug Is connected with the mechanism of 
the lock so that It b thrust In or out by the turning 
of the key The key cannot be removed from tho lock 
until the circuit b broken Bach lock requires a dif- 
ferent key. of which two duplicates are furnbhed to 
the purchaser 

The Yale lock, with sliding plug connection to 
take tbe place of the regular cut-out plug, can be fitted 
to various styles and makes of switches, being held 
on by screws of a special kind that cannot be removed 
except with a double-pointed wrench made Just to fit 
the recess In tbe screw heads. 

A device of somewhat similar characteristics to the 
foregoing b the break-circuit autolock (Fig 4), which 
b manufactured In different forma for use on elactrlc 
and gasoline vehicles. The type Illustrated Is for elec- 
tric machines, but the operation of the two styles ta 
similar When the switch bar. Just above the barrel 
of tho Yale lock, la pulled forward It breaks the circuit 
am) remains lacked In thb position until one of the 
two keys furnbhed with tbe device b Inserted and 
given a half turn, when the connection b re-estab- 
lished automatically by the switch bar springing back 
Into place The electric vehicle lock b Installed be- 
neath the uphobterlng on the arm of the seat, where 
only (he face of the lock Is expoaod. It takes the place 
of the ordinary cut-out plug, so that the operation of 
the lock b no additional bother 

The break-olrruH Iwk for gasoline vehicles (Fig 6) 
b mode In different styles to apply to various systems 
of Ignition. It b placed on the fare of the roll box, 
taking the place of the usual switch The swltch-har 
b round and provided with a winged head, so that It 
can be rotated to make connection with battery or 
magneto or to “or* position at will. When It b putted 
forward It breaks the circuit completely It b not 
nummary, however, to turn tho bar or plug to neutral 
before locking or unlocking the switch. 

Another means of accomplishing the purpose of pre- 
senting meddlesome persons from using a car left 
standing in the street or garage la the Rochester 
s'Mrtng wheel lock (Fig t) Thb b hinged so that 
'the hasp can be placed around the steering oolumn. 
A steel pin at the bark of the hasp enter* a quarter- 
inch hot* drilled through the outer and Inner steering 
columns. When the bole in the Inner column, to the 
top of which Is keyed the stealing band wheal, has 
been brought opposite that In the outer post sad the 
pin of tbe lock has been Inserted through both, the 
front wheels cannot be turned. 4 


The special feature of thb dsvtap Is Urn combinatloa 
lock that renders unnecessary turns* of a key, which 
may b* mislaid, forgotten or test. The barrel of tha 
lock contains three tumblers each provide^, with a 
small log on either side which engage* with the cor- 
responding log on the next tumbler Two turn Mere 
nr* fastened to nn Internal top enp but are free to ro- 
tate on Its osntar pin, while the third tumbler Is re* 
movable and Ilea In the body or casing of the lock over 
a solid post that passes through Its center AH the 
tumbler* have a large notch In the periphery To open 
the lock It Is naosssnry to turn the external dial hand 
until all of the notches In the tumblers are brought 
Into line, allowing the catch of the hasp to pom. This 
can be done only by working the lock combination. 

The lock can be operated In the dark, as the dial Is 
notched so that by starting at 0— which b distinguished 
by a large or open notch— the movement of the hand 
over the dial can be counted as the spring points drop 
■uoceealvely Into the serrations. When the lock tl 
open, the combination can be changed In two minutes 
If desired Except for the steal pin, thb lock b made 
entirely of b rouse and b made In different sixes to lit 
steering columns of different diameters. The manufac- 
turers have also produced an adjustable hasp steering 
column lock made with four-tumbler combination and 
operated by a key 

In dlvblon B of group 2 b a new Invention brought 
out thb season under the name Bongnrts autolock 
(Fig B) Tbe device la designed as a lock to prevent 
use of the gear shift lever and, if desired, sbo of the 
brake lever It consists of a simple lock incased In a 
polished heavy brass case to be attached to tha side 
of the car or the footboard dlreotly behind the lever 
quadrant, and a rod with a heed on one end and a 
race** In the other end to be engaged by the plunger 
of the lock With the goar-ehlft levor In neutral or In 
operative petition, a hole of suitable slat b drilled 
through the quadrant and shank of the lever to receive 
the rod The lock case b then secured to the body or 
frame In such position that the hole for the end of the 
rod will be In alignment with the hols drilled through 
the quadrant Now, whan the car U stopped end tha 
gears unmeahed, tbe rod can be Inserted and engaged 
In the lock, when It will be impoealble for anyone not 
possessing tho key to start the machine. 

A notable advantage posaessed by thb device Is that, 
while preventing the car from being driven on the 
road, It does not Interfere In any way with Its move- 
ment by hand In the garage or with the adjusting and 
"tuning up” of ths engine and its attachments by the 
chauffeur or workmen. 

Not only b It essential that the unauthorised use of 
motor car* should be prevented but It b almost 
equally desirable that some measure be taken to curb 
the speed enthusiasm of the hired chauffeur even when 
the owner Is ocupylng the tonneau or Interior of the 
llmonslne or landaulet It b not altogether Improbable 
that the owner needs a chetk on himself, as In the 
exhilaration of a good road, bracing atmosphere, and 
smoothly running car he may unwittingly let enthu- 
siasm overstep discretion Numerous efforts have been 
made to produce something that would aoeomplbh 
such results by the sounding of sudlblo signals when 
the car bad attained to a certain speed or by the dis- 
play of a prominent speed Indicating device that conld 
h« read at a distance by every passer-by The objections 
11 these devices, however, were so obvious that they 
never met with favor except on the part of persona 
afflicted with motorphobla and lawmakers eager for 
popularity among their constituent*. 

A practical device Intended to accompltah the same 
results In a much better and more effective way has 
been brought out recently for use In combination with 
a well known make of speedometer Thb b the Jonas 
automatic speed-control governor (Fig •) The mech- 
anism consists essentially of a speed Indicator, an 
automatic circuit breaker, a controller switch, and 
an electrically operated air valve, not Indicated. The 
electric switch, which has five or more points of eon- 
tact representing circuits, b operated by ths action of 
the centrifugal governor of ths speed Indicator The 
switch b so arranged that when tha Indicating hand 
of the speedometer shows a speed of ten miles an hour 
the switch will close the circuit through the first con- 
tact, when the velocity of the governor b such ss to 
Indicate fifteen miles an boar on ths dial, the switch 
closes a circuit through ths second contact, and ao 
on up to any desired number of speed* or contact*. 

By setting the potater at aay figure oa the dial of 
tbe controller switch, the circuit oan be mad* to 
doe* through the c o rrespe ndta g 000 tact only and 
at the Indicated speed When thb ctreutt b doeed. 
It setuatee the earreat to ths primary of the Induction 
or spark coll, thereby cuttthg Off the spark from tho 
engine Or It may be arrange to operate the elec- 
trically controlled air valv* or throttle, shutting oC 
ths supply of air or gas to the aagte* and thereto pre- 
veattag the spsed of ths oar from encoding ths to- 
d tested limit. As soon as the speed Is rrtnped, the 
contact automatically cuts ' dot and tho ssgtae gets tta 
power agate. Should the pointer of the wntroatos 


twitch be set St Kb tetsneMtete pestttou. w te the 
fflustreUen, thb device toffl h gve no softest whatever 
on the speed odtho oer. 

Am the oontrdUhf switch egn be l o ca ted almost any- 
where to the car, It Is evident that the owner or any 
occapant of tee rear heat can limit the speed ai 
desired, r*g*rdtoa of the driver. The device operates 
silently and la always en guard, string a eases of 
security te pairing through section* where the meed 
regulations an rigidly enforesd. 

An example of the vehicle movement indicating la- 
strumente classified under A, group i, b the watchdog 
vibration register (Fig. loy^Thb operates on tee 
principle of tee pedometer, d pendulum or weighted 
arm being held normally te a horiaontal position by 
a light spring and caused to beat by re ason of the 
momentum of the weight following every downward 
and upward movement of the Instrument Each ibeet 
of the pendulum release* a tooth te the train of gear* 
which actuate the Indicator hand and register figures 
on the dial The dial b >H inches In diameter and b 
divided into 100 degrees. These divisions do not repre- 
sent either hours or mile*, but serve as a measure of 
the vibrations. Different oars oscillate vertically ta 
different periods, It has been found, but each machine 
oscillates very nearly the same number of times for 
successive miles Irrespective of Its speed. Engine vibra- 
tions when the car b standing still do not affect the 
Instrument, therefore the device make* no record ex- 
cept when the vehicle ta In motion. 

The Instrument b Intended to be attached perma- 
nently to the car so that it cannot be removed without 
the owner's knowledge and Is securely sealed *0 that 
no one can tamper with the register There b no 
shaft or wire* connecting It with any working part of 
the automobile whose detachment or disconnection 
would render the recorder Inoperative. The owner, 
having by observation determined that on hie machine 
the Instrument Indies tee say 10 points for each hour 
of travel, will have no difficulty In determining from 
the reading of the dial bow many hours hta machine 
has been driven after he last had It ont. 

A different type of vehicle movement Indicator b 
represented by tho Bullard recorder (Fig. 7) This 
provides a permanent record on pdper of the hours 
during which the vehicle was used, the rate at which 
It was run during every mile traveled and the.number 
and duration of atop* made. It operates by a oombl 
nation of clockwork movement and flexible shaft drive 
from one of the road wheela. The clock mechanism 
rotates a circular paper dial that make* one complete 
revolution every hour te the same direction as the 
hands or n clock The dial b divided into sixty radial 
spaces representing minutes, every fifth line being 
heavier than the Intermediate lines for convenience in 
reading From center to circumference there are 
twelve nlrrular dlvblona, also corresponding to tbe 
houTS. Within the Instrument b n stylus operated by 
both the clock and movement of the car, which makes 
a perforation In the paper dial for each quarter mile 
traveled, every fourth perforation being deeper than 
the others to Indicate the completed mile The stylus 
la at the extrema outside space when the Instrument b 
set for a record and moves toward the center nt the 
rata of one ipaoe each hour, being moved by the dock 
and requiring twelve hour* to move across the dial, 
where It becomes Inoperative until resat 

Bo long ss the car stands Idle the dial rotates with- 
out being punctured by the stylus, but for every quar- 
ter mils the ear travels (If a pleasure vehicle) on* 
perforation b made And according as the machine to 
driven fast or alow the holes are clow together or 
farther part At the rat# of a mile te four minutes, or 
fifteen miles an hour, there will bo Just one hole ter 
each radial division, while at sixty miles an hour there 
would be four By examination of tbe dial It to pos- 
sible to determine ths exact hour and minute at which 
tbs oar was started and stopped. Combined with tha 
Instrument to a tiny odometer which registers tha total 
mileage up to 10,000, Ths Instrument depend* ter 
operation on a simple train of gear* and ordinary 
clockwork' and the same connection with tho read 
wheels a* every speed Indicator The Inventor decided 
upon the perforating system because It, cannot be 
tampered with without detection, no Jar or Jolt of ths 
oar eaa damage tt and oold weather or dry cannot 
render ft inoperative. For use oa onmmsretel redid**, 
which moy# at a slower rate at Opted, ths atytan to 


every quarter, 

Mach ths most oomprehsnrivs teyeatten to are- 
veat the naaotbortoed qte of rooter cate teat tt* bwn 
mad* to teat «f Uca Ott tags* * JWto Tot* ritagfe. 
11). It tocaUsd ito ItabdWtorif resorting lodfft$ 
trads nuts bring ado** fete** eftbewtehtaati m 
of ftteettow' It PtatoM*,*** site bring* tfjrtg 
group* or tor nta a std c atl oa, tt»g total* op*nto«n » 


\ rvr/ 
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MAKING VOUR OWN 
REPAIRS. 

BY ROGER B. WHITMAN. 



To cot who Ih ramillnr with the methods employed 
In I hi average uuinuublln repair shop It Is not sur 
prising that wntrs of tars cunil lain of lb* Blau of 
the It blllh I hi irlnilpul chaige Is usually for labor 
at ho mu h an hour but there Is no way In wblib 
thi own r inn nsauie himself that patt of thi tlmi 
charge d for was not wastod The dlBeulty of ehetk 
Ins a labor charge la an Inducement to a mild form 
of swindling and It must be admitted that there are 
shops In which an hours wotk by an untrained boy 
Is (barged foi at the rate for skilled labor Ihtn 
again time may lx wasted unintentionally It Is not 
unusual to llnd that after assembling an engtm 01 a 
get net the work must be undone In order to fit an 
overlooked part or to correct an adjustmtnt that 
should have bn n attended to In the first place and In 
such an event the total time occupied la usually 
chargdi to the owner of the tar 

When the prospective purchaser of an automobile 
la of a propoi ly Inquiring (urn of mind he will aak 
hie rrlonds to let him aoe their bills for repairs and 
maintenance and will probably gain the Impression 
that autoinoblllng la an expansive diversion If he bss 
any mechanical ability however be will realise tbst 
•hire-quarters of the work charged for could have been 
done with simple tools and an ordinary knowledge nf 
their use 

Aside from the economy of It the owner who does his 
own wotk bei onics so familiar with the mi chan Ism 
that It la Instlmllve with him to recognize the signs 
of coming trouble lie corrects ran Its at their In 
caption and by so doing ha obviates en otherwise 
Inevitable delay and expense 

The following notes are offered as suggestions to 
the owner who desires to render btmsolf Independent 
of the repair shop 

vaitr aamniMi 

At more or less rrequent Intervals the valves or a 
gasoline engine and particularly the exhaust valves 
will become roughened and pilled When they are In 
this condition they cannot be expected to retain the 
compressed gases and In consequence the engine can 
not deliver Ita full power It then betomea notesaary 
to grind In the valves which Is accomplished by In 
traducing an abrasive between the valve and Its seat 
and rotating the valve under light preosme until the 
surfaces are worn smooth This Is usually considered 
to be a Job for a repali man but as It la patience 
rather than skill that Is required the car ownei need 
not hesitate to undertake It 

Before grinding can begin the valve must be re 
Iteved from the pressure of Ita spring In many an 
Bines the valve seat and spring are contained 
In a cage that la easily removed and the detaching 
of the spring rrom the stem Is an easy matter When 
the valve neat Is Integral 
with the cyllnjer the spring 
tuny be compressed bv means >"J 
of a apodal tool or by a flat 

metal bar used as a lev r lo ^ ^ 

prevent the valve from mov T r 

lug a small block of wood * 1 • 

may be plared between the 

valve dlak and I he valvo tap 

When the spring Is corn 

pressed the device through 

which II acta on the valve - ■ - — • ■ 

ate m may he lemcvtd 1 lie 

valve may then bo taken out 

through the valve cap open 

log „ „ 

When a valve Is In bad 

condition the surfaces of 

the disk and seat tie rough _ 

and pitted It la not necea - - . r~ 

aaiy to continue the grinding 

process until Ihe entire width . 

of the sm fates is amoolb for 


It It Is nntlhuous and unln 

tempted Flntly powdered emery mixed with ma 
chine oil la a utlefactciy abi sales but whatever la 
used groat caic must be taken to keep It out of tbs 
cylinder and away tram the bearing surface* The 
I swage between the valve pocket and oyllndcr should 
I tightly plugged with cotton paste a airing tied to 
It fi minting Its rt moral when the work Is completed 
hern hadlyi worn valve the Ural grinding Is done 
with coarse emery which Is later replaced by a floor 


grade to give the requisite smoothness To apply the 
abrasive dip the finger Up In machine oil and then 
lu dry emery the email quantity that adhere* being 
applied to the valve surface The valve la then re- 
placed on Ita seat and rotate>d by means of a screw 
driver A bit brace or breast drill may be used but 
excellent results may be obtained by means of an 8 Inch 
or IS Inch screwdriver with a round grooved handle 
which Is held between the extended palms A con 




llnuous rotary motion In one direction will lend to 
wear the valve oval and It la necessary lo turn it 
first in une direction and then equally In the otbei 
A slight back and forth motion of the hands will 
give this result and as only s light pressure Is neees 
sary It should not prove tiresome 

In order lo pi nerve the true circular form of the 
valve and scat the valve should be lined aflei twenty 
or thirty turna and replaced on its seat In a new po- 
sition To facilitate this a fefc turns of a helical 
spilng may he plared In the valve pucket under the 
dlak Its else and strength being snch that the valvo 
will be slightly lifted from Its sest whan pressure Is 
luken olf the sciewdrlver The location ot the spring 
la shown In the diagram 

When the valve surfaces appear smooth all traces 
of the emery should b* washed away with gasoline 
cace being taken that It does not lodgt In the cylinder 
valve stem and push rod guides or othsr bearing 
partH To teal the lit make penrll marks on the 
valve seat and give the valve a turn or two with 
the screwdriver If the fit Is correct the marks will 
be ermaad 

The replacing of the valve spring U greatly atm 
plllled If It la compressed In a visa and bound In the 
compresaed state by light Iron or copper wires passed 
through It lengthways The spring may then be 



to notice the exact position of a ploeo before Bo take* 
it off and In general Is unobservant of the foresight 
that would go far to simplify the rwaaaembUag If 
time la not an object ha will eventually get all the 
parts properly rebuilt but If he aspires to be a good 
workman be must learn to ba methodical In everything 
that be doee 

The first step in dismounting any part ot an auto- 
mobile la to ascertain what bolda It In poeltlon what 
other parts may have to bt displaced In order to get 
et It and what parts may be released by tta re- 
moral To take off an Inlet manifold for Instance It 
may first ba necessary to remove tbe carbureter which 
In turn will require the disconnection of the gasoline 
pipe and throttle control. 

The plan of action having boon determined work 
may begin It will greatly facilitate reassembling If 
nuts bolts screws and other small parts are plaoecf 
In boxee the parts belonging to the Inlet pipe In one. 
Inspection plate bolts In another and so on If theae 
I arts arr laid Indiscriminately on tha engine and 
frame they are only too likely to fall Into hand holed 
and other openings and aalda from the dllfloulty of 
tecoverlng them they must then be sorted 

Where several parts are alike In shape and else — 
valve caps for Instance — It should not be taken for 
granted that they are Interchangeable Bach may 
have been fitted to Its particular location and on the 
chance of this they bhould be marked before being re- 
moved so that there may be no error In returning them 
Home manufacturers are careful to mark all parts by 
latter or figure or with a prick punch aad when this 
la the case the marks should bo followed absolutely 
In the case of gears It la usual to make three punch 
marks at the point of meshing To reassemble them 
correctly It Is then necessary only to place tha marked 
tooth of one gear between the two marked teeth of 
tbe other 

When taking off a cylinder the connecting rod should 
l>e blocked or supported Otherwise the weight of 
the piston will bring It sharply against tha crank 
case which may suffer In consequence If the 
cylinders are to remain off for any length of tlma 
they should be plugged with cotton waste at all open 
Inga and several thicknesses of paper should be tied 
around tbe pistons 

In reaasombllng k all nuts bolts and screws should 
be cleaned and oiled before being replaced Every 
bolt haa Us wrench of appropriate also with which 
It la hardly possible to exert a breakage strain When 
an 18 Inch wrench is used on a 14 Inch bolt there la 
every possibility or the bolt head being twlatad off 
before the operator reollres that It Is In danger 

If the parti of a properly made machine do not come 
off with reasonable freenee* when the bolts and nuts 
are removed force should be 

avoided until It Is proven to 

^ -N\ b® necessary Taper plna 

^ keys and unsuspected sat 

PJ screws are frequently ra 

r sponsible and as they must 

I be accurately replaced their 

I gx location and direction should 

~-W be noted and remembered 

fS It is poor policy to rash a 

Wg piece Of work and after a 

T press ton water and gasoline 

leaks that could ba avoided 
I by giving more Una to the 

J Job In hand Urn motorist 

will bang in ttg shop the 
wi motto Go slow, go sure," 

-'H and abide by It 

I uiauaariM TOstoafraa 



Whan the average mas finds ft llama ry to take 
any kind or a machine to ple ase ha la Inclined to con- 
sider results rather than methods. He unscrews alt 
of tbe nuts aad bolts that an to be seen, aad as sack 
acmes off ha laps ft down whsrevsr than !a ream to 
put ft regardiere of odder or gyswm. Ha la not likely 


. s. mwm* •** * «PrtaffS. 

I Aff URH. and the user of g «*s jg In- 

dined to tab# tt^or granted 
that there ig Bathing non to da lor the urines 
than to tun down these rupa ooaagtomaOy ii 
should bt noted however that tha surtax wvm 
qnln lubrireUoa at 1 rest ooca a ,res« T MnVI 
con tin sal ending motion of the Havre whan (hoggets* 
It la action ft tb# sotBM in not IkMtiMffMiff 
will ba rehjaet to undaa w«ar aad evrettal WariMh 
ns prep* ***** « . 
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COMPARES WITH THE COSTLIEST CARS AS A PERFECT 
SMALL DIAMOND WITH A LARGE ONE 




A small diamond is relatively just as gcxxl and |ust as valuable as These things (whieh are literally true) will explain to you what 
a targe one. , , perhaps, you had not understood liefore— why you have en- 

In the same sense the Hupmobile is precisely as fine as the countered in the year past so many enthusiastic partisans of the 
largest, the best and the most expensive cars made. Hupmobile 

We make the comparison because we Evcrvlwdv. if vou will sIod to think hnck- 


we make the comparison because we 
want you to learn to associate the Hupmo- 
bile In your mind with the finest cars you 
know. 

The Hupmobile claims the n$ht (and 
that right is conceded by disenminating 
owners) to travel side by side with the 
best products of motordom 

It confesses no delinquencies , admits no 
inferiorities; concedes no advantage save 
size and carrying capacity, to cars costing 
twice and thrice its price. 

Observe the personnel of its ownership 
in your own city. 

Note that the mo Jonty of men who dnve 
a Hupmobile are the men who know good 
can— whose private garage, perhaps, 
houses several fine can of other types. 

The Hupmobile was built to fill a particu- 
lar need— to supply a special want— to 
furnish a type of car that was lacking. 

Its creators could see no reason why a 
car carrying two passengers should not be 
lust as good— just as sound and |ust as 
trustworthy— as the best big car built 


SPECIFICATIONS 

ENGINE— 4 cylinder, 20 H. P„ 3* tack 
bore, inch stroke; L-head type; 
water co oled; offset crank shaft ; fan 
bladed flywheel in front ; Parsons white 
bronze bearings ; noiseless cam shaft. 

TRANSMISSION — Selective sliding gears 
in extension bolted to crank case ; shift- 
ing without noise. 

CLUTCH— Multiple disc type ; self-adjust- 
bjt; enclosed in gear case; running in 

REAR AXLE — Shaft drive; Hyatt roller 


Lvcrylxxly, if you will slop to think back- 
ward a little bit has seemed to say kind 
things about the Hupmobile. 

They have said these things about the 
Hupmobile because it is the newly good 
kind of a moderate sized car which we 
have just described 

A year ago there were less than 100 
Hupmobiles in commission. 

Today 5.000 are being built, as rapidly as 
excellence of workmanship with the finest 
materials will permit of hurry— lo satisfy a 
demand which sprang up in incredible vol- 
ume before the first hundred cars were 


a Hupmobile are the men who know good REAR AXLE — Shaft drive ; Hyatt roller Of course, you want to know all about 

can— whose private garage, perhaps, and New Departure bearings ; shaft and a car which has been favored with the 

houses several fine can of other types. universal joint enclosed and lubricated warmest approval ever extended by the 

The Hupmobile was built to fill a parbeu- by o3 from crank case through train- American motor-buying public lo any 

tar need— to supply a special want— to mission. motorcar 

furnish a type of car that was lacking. BRAKES — Two foot and two emerg e ncy Even if you own a car to which you are 

Its creator! could see no reason why a (mtemal expanding) lined with Tbermoid strongly attached, you would like to have 

car carrying two passengers should not be on rear hubs. placed before you all the information , 

“ IGNITION— Bosch high tension magneto. which will shod light upon a condition so ; 

trustworthy— as the best big car built doing away with spark coil, batteries and unprecedented as the Hupmobile has ; 

Every part that contributes to jpwer and ao^vay entnn»«rn com, batten* «ki cwhUhJ 

speed and staunchness In the Hupmobile T iBT«i_-in. i And if you am wavering in your choice 

u precisely as good and fine as the same "at . of a car, your desire to know is even 

pelt in the best big car. WHEEL BASE— 86 inches. stronger 

The two are mates in quality. TREAD— 66 mches. 5ign and send the coupon 

The Hupmobile will go anywhere that SPRINGS— Semi-elliptical front, patanted It will bnng you not only the Huixnolxle 

the tag car will go; climb any hill the big cross spring rear. literature, pictunng and describing the 

car wifi climb; and do anything the big car EQUIPMENT— Two sids and tail oil 1910 Hupmobile in every detail 

. wffl do except that it wll not carry the dragon horn, tools, repair kit. It will bnng in addition, the name A 

same number of passengers. and address of the Hupmobile x 

When you buy the ordinary car of mod- uirrruT unn .,*» mU, ... dealer in your home or the one X 

erate price, you soy to yourself:- WEIGHT-1100 pounds regular equip- y( ^ / 

"lam gettinjg just the sort of a car indi- We will pul you in direct /„ 

, eatod by the pnee— a moderately good car." touch with the car. so that X Happ 

When you buy a Hupmobile. on the contrary, you buy a quality you can nde in it and satisfy yourself as to the X Motor 
and a degree of excellence with which the price has nothing to do literal truth of every statement we have X CsrCo. 

If fre HupmobBe were any bigger, It could not be made as good made. X o*. o 

without Increasing the price. Op the coupon and send it now f Demon-, soch. 

At a stfset fats*, (tarn mtn drier* Hbssg* At kUag miMtr mtmAtr ad dm, mans, from Orris* tv Ntm York hr 

At Grind Cmtrol Pstacs jkn S ri Hsp-cM. A-w 

HUPP MOTOR CAR COMPANY -A- 

POT. Q, • DETROIT, MICH. / au*. 


and New Departure bearings ; shaft and 
universal joint inclosed and lubricated 
by oB from crank case through trans- 

BRAKES— Two foot and two emergency 
(internal expandmg) lined with Therrooid 
on rear hunk 

IGNITION— Botch high tension magneto, 
doing away with spark coil, batteries and 
connecting wires. 

TIRES— 30 z 3 inches. 

WHEEL BASE-86 inches. 

TREAD-66 mches. 

SPRINGS — Semi-elliptical front, patanted 
cross spring rear. 

EQUIPMENT— Two rids and tail oil 
lamps, dragon born, tools, repair lrit, 
pump. 

WEIGHT-1100 pounds regular equip. 
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AUTOMOBILE NOTES. 

Undoubtedly the weak point* In the pneumatic Ur* 
whether It be that of a cycle or motor vehicle, are it* 
coat or up-keep and liability to puncture It la clear 
that the direction In which Improvement* have been 
made I* In the thickening of the tread, *o aa not only 
to render puncture* lee* frequent, but alao to give the 
tire a longer life, and thua save expense In come 
make* of tire, the lnrreaae In tblckneaa ot the tread 
of the outer cover, and In other* that of the Inner tube, 
baa been eo groat that moat of the realllenry baa been 
loel, and the tire practically become* a aolld one In 
order to restore the resilient y, It ha* been proposed 
to reduce the air preesuie In the Internal tube, but thi* 
reuse* not only excessive Internal friction between 
the inner tube and the rover, which 1* In any oaa* dlf 
tic ult m avoid altogether, but alao produce* a large 
flat surface, in contact with the road, which adda con- 
siderably to the tractive resistance, especially when 
the surface of the road Is soft The evils of traveling 
on slack pneumatic tires are known to all cycle riders, 
and are carefully avoided by keeping them Inflated 
with a suflklent air pressure The air pressure which 
It Is necessary to maintain In the Inner tubes of the 
pneumatic tires of a heavy vehicle I* not leas than 
100 pounds per square Inch, and should the slightest 
defect oer ur which allowe the air to eeoape, the tire 
Is not only rendered useless to support the vehicle 
but Is speedily dsmaged If the collapse la not quickly 
repaired. 

At the Tenth National Automobile Bbow In Madison 
Square Garden there will be the only complete motor 
cycle exhibit In New York in 1910 by the Motorcycle 
Manufacturers' Association An lnapectlon of the new 
models on display there proves that the motorcycle 
not only la a pleasure vehlrle for poor and rlrh alike — 
ranging In price from 1100 for the small alngle-cyllnder 
machine to more tban |000 for the expensive four 
cylinder touring model de luxe — but a utility vehicle 
aa well General refinement seems to be (be tendency 
for 1910 Msny Improvements bave been made In 
spring forks as the result of hard road contests during 
the past year Some of the machine* appear with 
spring frame* and longer wheel baae, all of which 
maho for the comfort of the rider Ae regards the ap- 
pearance of the motorcycle better quality and more 
lasting enamel aa well as heavier plating seem* to be 
the aim of the manufacturers. Handlebar control Is 
practically universal, and magneto Ignition will be more 
papular than ever, several of the makers having de- 
cided to make this type of Ignition standard equip- 
ment, Instead of optional aa heretofore lncreaaed 
power apparently la a general tendency, and median 
leal oilers sre also In evidence, which eliminate guess- 
sork In lubrication, one of the bugbears of riding 
Several of the manufacturer* have decided to abollih 
the muffler cut-out which, with the muffler improve- 
ment noticeable, should make tbo motorcycle of 1910 
a* silent a steed aa Us forerunner, the bicycle. 

Two Ohalmere-Detroit chassis model* will bo menu 
factured In 1910, the "Thirty" and tha "Forty,” both 
a continuation of those presented for 1909 The 
changes, while important, are not In any case radical 
The new Chalmers- Detroit 'Thirty” will have a 116- 
Inch wheel base, three Inches longer than the 1909 

Forty It will have 34-tuch wheels— two Inches 
larger than last season Tha hood will be three Inches 
longer and two lncbee higher — In keeping with the 
larger body The tonneau will be large and roomy 
The 'Thirty' motor la more powerful this year than 
laat The 1910 ' Forty haa a III Inch wheel baae— 
ten inches longer than laat aeaaon It haa ad-inch 
wheels, and room for seven paeaengerm. The 1909 

The Tenth National Automobile Show In Madlaon 
Square Garden eclipse* any former exhibition of 
motor cars, motorcycle*, and accesaorlee ever held In 
the famous building There la a total of 313 different 
displays, of which there are 34 exhibits of complete 
cars besides 240 exhibits of arcusaoriea and part*, 
and 21 motorcycle exhibit* Kven with an Increase 
orer last year of more than 7 000 feet of exhibition 
simee which the show managers by Ingenious methods 
were able to eke our of the Garden Interior, there la not 
one fool of unuard apace available for exhibition par 
poses. This situation Is Indeed a striking commentary 
on the growth of the induatry when tt la realised that 
n( the first automobile show In this country. In 1900, 
there were only Ct) exhibitors who displayed UtsiT 
nrodnrt In the Garden 

Noteworthy among the runabouts costing much leas 
tban |l,000 Is the liupmobllc made by the Happ 
Motor Car Company Detroit Mich In Its construc- 
tion tho makers lure endeavored to Impart to their 
runabout all the staunchness excellent workmanship, 
and trustworthiness of the seven passenger touring 
car The four-cylinder engine la of 20 hone-power, 
with four cylinders having a stroke of 3% Inches 
and a bore of 3H Inches. Water cooling Is employed. 
The transmission la of tha selective sliding gear type. 
The multiple disk clutch rani In ell. The rear axle 
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Is shaft driven. There an two foot brakes and twk- 
emergency brakes. A Bosch hlgfc-tsnswe magneto ta 


BamotMag new In the Garden abow to to be tooad 
In nearly every oee of the models exhibited. Boms 
of the new potato of Interest are found ta axles, 
traumtaHona, and ta lubricating systems, In bod toe, 
a type that seems to be gaining favor to the four 
paeeeager surrey, which to but a tonneau without 
doors, built low ta the back and aides, yet providing 
plenty of Mating apses. The can at the Oard*n show 
range from th* costliest on the market down to the Ut- 
tle runabout that to cheap enough for anyone. 


In 1901, Mr Byron J Carter, tb«n of Jackson, 
Mich, realising th* •bortoomingi of geared trass- 
m toe Ions a* used ta automobiles, began experiment* 


for Improvement*, being naturally attracted to tha 
friction system because ot It* manifest advantage*. 
After mouth* of careful research, the first Oarteroar 
friction-driven automobile appeared in the summer rtt 
1903. Thla automobile was of the runabout type, and 


elan parts, was well designed and constructed. Tha 
car haa run more than 16,000 miles, and la now, with- 
out repairs, apparently In condition tor additional 
service 

A remarkable car has been brought out by the 
Bchanht Manufacturing Company, of Cleveland, Ohio 
The car In question to Ingeniously convertible Or- 
dinarily It to a runabout By the addition of a surrey 
seat the runabout to transformed into a four-passenger 
family car The same runabout, by the employment or 
a special box back. Is converted Into a light delivery 
car The vehicle Is Illustrated on the double page ot 
care appearing In this tosu*. 

Th# present four-cylinder Cartercar may be regarded 
a* an Improvement of the former two^yllnder model, 
without a single radical change. This car will appear 
In the coming aeaaon In two sixes. Both have the Car- 
ter friction transmission, the nucleus around which 
tho first Cartercar was built 

Th* most grueling sort of endurance oonteat In 
which motor care have participated are 24 hour races 
As a rule out of about flrteen can sumo* tn these 
events only five of them finish at all, the remainder 
breaking down In the course of the contest from some 
mechanical weakness. Borne can have started In 
eight or more or these terrific grind* and have never 
finished once At the 24 hour race held at the A Y P 
Kx position at Beattie, a Hudson "Twenty” stock car 
swept around the course for hour* at a time making 
mile after mile with tho utmost consistency In a 1 16 
clip The construction of thl* tar to Interesting, when 
Its low selling price to considered The rear axl* to 
of the semi floating type, sbart driven, and Is strongly 
reinforced at the points where tho greatest shocks 
and strains occur Two large double-acting brakes are 
provided at each end of the rear axle The car to 
built for the man who to satisfied with a speed of 65 
miles an hour The motor, four-cylinder vertical, 
water cooled, to simple, very strong, and amply pow- 
erful The transmission Is the throe-speed sliding gear 
■elective type used an all standard car*. 


•Metal Meteoretoctrsl Sceuwry, new York, n. Y., 
December, 190B. 

Atmospheric pressure Highest, 80 49, lowest, 28 97. 
mean, 19 93 Temperature Hlgbeet, 64, date, 6th, 
lowest, 6, date, 80th, mean of warmest day, 46, date, 
61 h, coolest day, 116, date, 30th, mean of maximum 
for the month, 86 8, mean of minimum, 36 1, absolute 
mean, 814, normal, 341, deficiency compared wltb the 
mean of SB yean, 2 7 Warmest mean temperature of 
Deoember, 41, In 1891, coolest mean. 26, ta 1876. Ab- 
solute maximum and minimum of December for 39 
years, 68 and — 6. Average dally nice** since January 
1st, 0 7. Precipitation 8.00, greatest tn 24 hour*. 2 91, 
date, 13th, 14th, average for December for 39 yean, 
3 43 Accumulated deficiency lines January 1st, 1 87 
Oreateat precipitation, *86, In 1284, least, 0 96, In 1677 
Wlrid Prevailing direction, west, total movement, 
11,984 miles, average hourly velocity, 181; maximum 
velocity, 68 miles per hour. Weather Clear days, 18, 
partly cloudy, 8, oloudy, 8; on which 0.01 or more of 
precipitation occurred, 8 Sleet, 18th Snow-fall 11 4 


Many an Inventor haa probably wandered whether 
th« patent law forbids hi* axptrimeatlag wltb a pat- 
ented invention Thesnswdrto It all depanda upon the 
character of the experiment. SnppoM that an Inventor 
to Interested In flying mac hints, and that hie primary 
object la to Improve tha Wright machine. Baa be the 
privilege of building a Wright machine himself and fly- 
ing It, in order to study its performance as well aa to 
aoqnalnt himself with the art of ftylngT We think 
not. He has no right ta » «4M the machine tar the 
purpose of learning how to fly or for stndytag Its 
performance tn aay way. Had ha towM tha machine 
from the Wright brothers or their U nease *s he would 
undoubtedly have the rtgftt to in* tag machine ta 
that wm - - 1 * - << 


liiM 


pLr*teth,l*l9regtotH- 


ooafueloa, seem* to eriM ta regard, ta the 19V8 rt 
hh «ad Unseam in diffhiwt grate*. the Bmi at 
Tour* of the Automobile Club of America ha* toned 
a chart abewtag fast what State* main regtotraOpa 
or Iteenaa tar the new year, when mewato an ha0n 
■ary, and when the old registration or Ilona* to atHl 
operative. A »yaopeto of thla chart tar New York. New 


New York.— Ragtetratioo of ebn In New York State 
are perpetual on the ear originally registered. If car 
changes ownership, tha new owner m 
lame. If new oar to purchased, same 


New Jersey — Registration of car and driving Houma 
to required annually, and mb* can be procured direct 
from the Bureau of Tour* of the Club. 

Pennsylvania.— Pennsylvania require* both registra- 
tion of car and driving license annually, application 
blank* for which can be procured from tha Bureau of 
Tour*. Non-raaldenta, of Btate* that reciprocate, an 
allowed ten day*' exemption from registration. 

Massachusetts. — Registration required annually; alao 
driving license for owner and chauffeur Owner's driv- 
ing llcenat perpetual: chauffeur's driving license good 
tar one year from date of toene — the latter renewed 
for 60 rents Non-resident* exempt for seven suocaa- 
•Ive days Non resident owner* may drive, but chauf- 
feur* must procure driving license The Bureau of 
Tours can procure temporary driving license for non- 
resident chauffeur*, provided chauffeur can procure 
certificate* of good character and recommendations. 

Connecticut —Registration* are annual, expiring De- 
cember 81st Annual driving lloenaa required by 
owner or chauffeur Non-reeldenta exempt tor ten 
days from registration and driving license*. 

Rhode Island —Registration and driving license re- 
quired Feet or registration baaed upon borte-power 
Non-resident* duly registered ta home Btate are ex- 
empt for ten days. 


Ktectros-A Mewl Lighter Itaa Alqtalalgta. 

According to Kosmoe, a technical review appearing 
at Pforehelra, the Grieshelm-BDectroo works exhibited 
at the aeronautic exposition at Franktort-on-the-Maln 
11* novel patented alloy, the metal "electron,” which la 
claimed to be much lighter than alumlnlnm and at the 
same time much more durable. 

The lightest metal employed tar technical purposes 
up to the present time baa been aluminium and some 
alloys of aluminium, the strength and the durability 
of which are however lower than those of the new 
metal The density of aluminium and Its alloys haa 
been nearly 8. and they are about twice aa heavy aa 
electron The chemical worka of Grieahetm-Electron 
has discovered that magnesia la utlllxablo for technical 
purposes. By the admixture of magnesia, th* price 
of which la comparatively low, with one or two metals, 
an alloy to produced of a density of 1 76 to 2, possess- 
ing groat solidity, strength, and elasticity, and at the 
eamo time readily workable Tho color of three alloys 
resembles that of silver, and they possess great sono- 
rous quality 

Tho new metal to said to behave very well as re- 
gards change 6t temperature, and It responds to all 
technical requirements. In the air It becomes covered 
with a coating of protective oxide. Aa cast metal, It 
often a resistance up to 18 kilogrammes per square 
millimeter and haa at the same time an extension 


9 to R per cent. By 
den*atlon, such aa compression, rolling, etc., the physi- 
cal properties of this metal, e, g., strength and elas- 
ticity, can be materially Improved without Its dens- 
ity being Increased to any considerable extent. We 
may thus obtain n tensito resistance up to 86 kilo- 
gramme* per square millimeter, and an extension ca- 
pacity as high aa 18 per cent 
By varying the quantity of metal In the alloy and 
the method of Ming it, the quantities of electron may 
be varied within very wide limits. The mm of the 
metal are therefore very numerous. It la parttaularly 
desirable where tbs object to to obtain extreme light- 


en! properties of the metal electron are claimed «j> kg 
superior to those of aluminium, tbs proportionate 
quantity neoreeary tar technical purpose* 1* 88 par 
cent or more, compand with the weight of tiimlotam. 

It to aattetpated that etoetroa wfU prove exceedingly 
useful tn the Mmstructtas of airships and aotamabllM 
Insomuch m In most of its properties It to espartot 
to aluminium and Us alloy*, in miBufanturlng ths 
same object, cm would require at least 48 par Mat tota 
of otoctreu than of alum Intern. 

The "Zeppelin” airship requires MW iMffWp#? 
... - 
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meteiueptaiaiA 

(OeaMaasd from fart |T>) 
pgrtoansM Madera tscM* tte petro- 
tomos MteWnc M MvMltto baa*, tea 
W tUu w at rah petroleums, th* heavy 
Mia MtahM. ud numeroua oil, tar, tad 
Asptteit pr ep ara tion »■ In addition to 
teaaa, a tow Mootal tmSMtm hare been 
tho otejaet of sxperimtnt, snob, tor a 
•mpto, U tho wooto prod act from tho 
hoot ud aOM sugar toctorlaa. Is mum 
tn o tsiwu (loo ud bichromate of potsih 
tin boon addod to oil or Ur omakhms 
to ooou tho residue open tho rood oar- 
tMO to hordes after tho volatile prodoc to 
ham evaporated. Wait* sulphite Uquori 
from wood palp havo bow employed with | 
soma success In a oosowtrstod form, and, I 
is tut, the Ust might he Indefinitely ex- 
tended Tho eaoentlal requisite In a dut 
prevontlve to 1U binding power, and It 
naturally follow* that the experiment! 
will com o wide field. 

Water, while anally the moot abundant 
and cheapest material, 1* very often, be- 
en om of the frequency with which It moat 
be applied, the moat expensive to use. Its 
binding power Is almost entirely doe to 
capillarity. The value of the salt eola- 
tions commonly used lies in tbs bygro- ' 
scoplc character of tbs dissolved salt, 
which, baring considerable affinity for 
water, keeps the road surtaoo In a moist 
condition long after a surface treated 
with water alone wonld have become dry 
through evaporation. The light oil a ud 
ten, u well as ths oil and Ur emulsions, i 
are dependent for tbelr effect upon the re- 
tention by the road surface of a compara- 
tively email amount of true binding base 
after the voUtlle products have evapo- , 
rated This hue proves effective only os 
long u It retains Its binding power 
When the binding power Is destroyed, It i 
Is nsosssary to apply more material If 
ths boss la u exceptionally good one, the 
accumulated products finally harden the 
nod surface ud prevent wear to some 
extent 

The heavy oils ud tan differ from ths 
Ughtsr products In that they contain a 
mnoh greater amount or osphaltum, which 
constitutes the binding base The results 
ore, therefore, of a more lasting charac- 
ter, and hence the name permanent bind- 
ers. The eeml-aoUd ud solid props ro- 
tten! usually contain a still greater 
•mount of Under With some few ex- 
ceptions, all of the true binders are bitu- 
mens, ud these bitumens may be cither 
natural or artificial 

The usual method of applying them ma- 
terials to the road surface is by sprink- 
ling. The temporary binders can usually 
bo applied cold, but the permanent bind- 
ers, because of tbelr much greater vis- 
eostty, must be heated until sufficiently 
fluid In England ud France the use of 
coal tar Is practised to a large extent ud 
their methods of application have been 
highly developed. Machines are In gen 
end was which are self-propelling ud In 
which the tar Is heatod and then applied 
to ths road surface u a spray under high 
pres sur e. These so-called "ter sprayers’' 
are not only very economical In the use 
of tar, but Inure s more even distribu- 
tion ud better penetration of the road 
surface than it Is possible to obtain In 
almost any other way. 

In the construction of dustkss roads, 
the crucial question Is that of cost Auto- 
mobiles have hot tittle destructive effect ' 
on pavements, but these are In general 
ton ooetly tor country rouda The effort 
Must be to develop a form of construction 
which win withstand fast automobile 
ttwffis aid at tee same time he within the 
finanetnl reoouroes of ths community 
Thk to largely being dona at present by 
the see of a bituminous binder instead of 
Use rook dust Ths two methods gener- 
ally employed are knows ss ths psastru- 
Men end tbs mixing method. In the for- 
mer. the hot liquid Made* is urtukted or 
sprayed over tba stons sad allowed to 
pustnte through tee voMs sad so* tbs 
stooas usually to a depth Of twb or three 
inches. 0om* of tho derteat In sas force 
ttoi toad* MM tea road surface by smsm 
j * 1M7 tk *• Om mtxlhf 



“This Car Can Be Run 5,000 
Miles a Year at an Average 
Total Cost of $3.98 a week” 


Here is t Big Touring Cor that will interest thousand* of men who have 
always considered an automobile beyond their means — not because they couldn't 
afford to buy one, but because they have felt they couldn't afford the cost of 
maintaining one It is true that the expensive "up-keep” of most automobile* 
ha* put them beyond the reach of men with moderate incomes. .Not so with 
the Maxwell. Our cor* have always been the moat economical to run, a* over 
20,700 Maxwell owners have proved. Our constant aim hu been to m»kr 
automobiles that the mass of the people could afford to own We have kept 
right on from year to year improving Maxwell* in every smallest detail that would 
reduce their operating expense — increasing strength and durability, decreasing 
weight, and simplifying construction 

Now we are satisfied that in our new 4-Cylinder, 30 H P. Touring Car we 
have the great "Economy Car ” What does it actually cost to run? This ts 
what the majority of men want to know, and this is just what you don’t find out 
about other automobile* — before you buy them. 

BASED ON FACTS CHEAPER THAN TROLLEYS 


writ owners. Row can ws better show lbs low Five people out make • ronod trip In this Ug 
ooet of keepings MsxwCnttma by string In dollars Use well tearing cmr st l total cost of ft «. Bor- 
and cents Just what OMO miles of motorlag coat prising si thla statement arenu It b true, and 


CojaAae jCTCatear Hte automobiles are rained from mlsuaa than In any 

OH HUfhuntf tym Other ws, Ws publish regularly, a aeml monthly 

(eraser Ten Ik. urn nagaafnc for MuwvUowntntn allow UKm how Is 

Ando* Aura Mi ran their cans ss ehesplr ss pornTbl*. For to ran 

ttrfmn f# IMS Mg MaswsU si Uk low coat above stated yon 

Ikr aeea S waMte i ItjM moat nm It with proper are. In giving the a boss 

_ OgvTaa ws have tried to be broad-minded enough 

, , . . _ . , Jt oof lo attempt to fool oqTMflvra. Wte do not roar- 

rrmnMgceritelffitgfttomWMssfge SM« Owt eratvoe. ran r .. *1. Usxvrsn .1 the 


ftet Ss/ aw tfUmt hat Sara urf, as MM t*» car As 
MtefgrMtWMhrw a^CAurmk 


Tli««* Books Free On-Operator"--" Hnw to an Automobile' -a practical treat laa oa 
motor cars. Our bleat catalog describing and picturing every car ws 
msnnlactvrs, togatbsr with other Interesting booklets of farts. One of these booklets giving the detail* 
of the two»«tU* ran made by s Harwell but year without Mapping Us engine Thb b a worM I record 
thsi has sever been epimtled by an v car at any price. Thsss books will be seat by ratura mall wUhout 
coat to you -last eay — mol kasha. 

MAXWELLS IN USE TODAY 90,714. 

MAXWELL-BRISCOE MOTOR CO. 

DEW STREET, TARRYTOWN, N. Y. 


method, the stones and hinder nrs tew 
o uglily mixed, either hr hand or machine, 
aoHhat each atone Is covered with a thin 
film of the binder Tula method In gen- 
eral insures the better and more even dis- 
tribution of the binder throughout the 
road surface 

The material used for the binder varies 
vary largely with different eertlous In 
England and France the tars are used 
very largely In the weatem portion of 
the United States, the heavy aaphaltlr 
alls of California are used almost exelu 
slvely, white in other sections we find 
that tars, residuum oils, liquid asphalts, 
and various proprietary compounds are 
being used. 

One of the chief causes of the great 
number of failures which have been re- 
corded In the use of bituminous rood ma- 
terials Is ths failure of the user, as well 
aa manufacturer, to understand certain 
fundamental principles. To many, a ter 
I* simply a tar and oil an oil, while In 
reality there is a vast difference some- 
times even In tbe tars produced at th ■ 
same works. Tbe oils also range from 
those of a paraffine base to those almost 
wholly asphaltic Thus a concise knowl 
edge of the character of the product, the 
process followed In Its preparation, and 
the effect which varying conditions will 
have upon It la necessary In order to 
avoid costly mistakes. 

TU It 10911 WBT A VO THX AUT0M0- 
bilx imuntT 

(Continued /rom pope 4H ) 
that the freight has usually been added 
to the purchase price of the lot, and 
has gone against the consumer, there are 
many cases In the past, and there will be 
many more In future, where the cars are 
sold directly at the catalogue price For 
that reason, the location ot factories In 
the middle West was Ideal, for It Is In 
truth tbe center or the automobile-buying 
public 

In tome cases, cities have been made 
over and their population doubled and 
trebled by big motor-car factories, sa In 
the case of Flint, Mlrh , and New Castle, 
Ind. Such cities have had a (remendoua 
boom In real estate, and In bualnnw gen 
erally, owing to the Influx or 2 000 to 5,000 
families, and have assumed an entirely dlf 
ferent position on the map because motor- 
car factories wero established within their 
limits Besides supplying employment to 
Is borers In large numbers, much money 
hss been made by the leaders In the vnrl 
ous enterprises. This has been es|ieclaUy 
truo among tbe nmknrs of wheels tires, 
frames, and other parts In a genoral 
way It may be said that tbe parts mak 
era have made more money than the auto- 
mobile builders, as the latter have ex 
pended greater sums of money In experi- 
menting 

The total rapltal of the automobile 
manufacturers In thl* country Is about 
1225,000,000 Tbe actual value of the 
plants will run Into eome extraordinary 
figures, and these values am rapidly In 
crcoalng Ae for the output for 1910, It 
Is likely to exeeod 200,000 cars, although 
there may be a slight falling off from 
these figures, owing to the Inability 
of parts makers to eupply the demand 
There are now about 150,000 automobiles 
in use In thla country In a general way. 
It may be said teat the employees num 
her some 120,000 In motor < nr factories 
with employees In pacta factories reach 
In* not less than 40,000, a total of 1G0.0O0 
America may be safely considered th* 
home of the low-priced car, a condition 
brought about by the tremendous buying 
power of the middle classes, who demand 
a car which can be eared for by the owner 
without the aid of sn expensive chauffeur 

These low priced cars have boen made 
possible by Ideal factory methods and big 
production This necessitated their being 
standardised, something that may he said 
to be original with the American maker, 
who feela that any one of ten thousand 
parts should be made to fit any one car 
turned out by his company 

By working on big productions and 



The Knobs Will stop Your Skidding 



MORGAN & WRIGHT NOBBY TREAD TIRE 

MORGAN & WRIGHT, DETROIT 

BRANCHES, AGENCIES OR DEALERS EVERYWHERE 


keeping price* down, there 1* little doubt 
that the American maker will sooner or 
later Deere In the foreign trade Thla Is 
particularly true In connection with the 
small, medium prioed car, a Held that has 
been neglected by the foreigners With 
the rapid growth of tbu business there 
have been developed many new captain* 
of Industry, who as pioneer* hsve biased 
and who are 
ors In future 


otor, with Its 
ind high etn 
limbing hills 
*t approved 
double reduc- 
at the motive 
with a reduc 
coiinlervbaft, and then 
The first rcduitlnn of 
llshed In dlf 


strut thru was still far from being per- 
fect. Arter passing through the stages 
of worm and urruw toothed gears, a 
perfect transmission win obtained when 
the Renold silent chain was introduced 
Thla chain la eelf-adlustable to pilch after 
wear In flexibility and high efficiency, 
it 1* an ideal, hlgh-epeed tranamlailon 
device It la found to-day on every high 
grade electric car If kept In proper 
alignment and well adjusted the lire of 
thla chain la InduQnlLc To receive the 
best service, it must bo dust-proof, In 
cased, and kept well lubricated 
The power is transmitted from coun 
tershaft to the roar wbuels on all up- 
to-date machines by means of roller 
khalns or through a shaft nnd bevel 
gears The advantage of one type over 
I the other has been much disputed The 
greatest objection to the roller chains Is 
their notey running, their rapid wear, 
their exposure to dirt and dust, and 
their loss In efflclenvy after wear Borne 
reasons for the superiority of the shaft 
and bevel gear transmission are Its 
quietness, its cleanliness Its long life, 
and Its Increased efficiency after use 
Its durability is due to the feet chat the 
bevel gears run permanently In oil and 
that they are incased. Moreover, ths 
shaft drive doe* not require any adjust- 
ment, and when well designed, *11 parts 
of the running gear and power plant 
will stay In sfaaolute alignment The 
necessary adjustmeat of the double 
chain drive will soon create a variation 
In the distance from the front to tbs 
rear axle on both side*, for two chains 
will never stretch alike This disadvan- 
tage will affect ths steering decrease 
the life of ths tires, and result In s loss 
of power If the chain sprockets an 


not in proper alignment after adjusi 
zuent the chains will rub ildewlsa on the 
sprockets, which will, of course, shorten 
the life of the transmission and result 
in a toes of efficiency 
It would be very Interesting to measure 
thn distance of both axles on either side 
of double chain-driven cars after they 
bnve been In service in tbe hands of 
the average driver and under the care 
of the average garage for eeveral months 
to And out It the axles are stilt parallel 
Absence of rrlcllon Is an absolutely 
necessary factor In the construction ol 
elm tile automobiles For this reason the 
proper type ol benrlngi must be applied 
to the motor, countershaft, end wheels 
Tho ball bearing tbe highest achieve- 
ment In bearing construction, has proven 
to be superior to any other type, and 
will be found today In any high grade 
automobile Once properly parked with 
grease this bearing will not require any 
attention for several thousand mllos. If 
proper sixes Tor tbe load to be carried 
are selected, no wear can be noticed 
Every electric carriage should be 
equipped with reliable brakes. It Is Im- 
portant that they should atop the car 
going forward as well as backward It 
Is not the numbor of brakoe with which 
a csr Is equipped but their efficiency, 
which insures safety Mott modern cars 
are equipped with one of two types, 
namely the external brake In which a 
steel band surrounds the drum either on 
tbe motor shaft or on the rear wheels, 
or the Internal expanding brake at- 
tached to the rear wheels, which is com- 
monly used and generally preferred In 
this construction tvjo brake shoes are 
fixed Inside a drum A small movement 
of the brake lever trill cause the brake 
shoes to open out against the Inside 
surface of tbe drum. Tbe braking no- 
tion shoo Id be applied at the roar wheels. 
All brakes attached to the motor. If need 
frequently, are detrimental to the motor 
aad the tnuumtaeldB sy s te m. For this 


reason also, tbe e, carle brake v 

seemed In older days to be f 

from any electric vehicle, Is 
by the modern designer of electric 
veyancea Even on tho heavy eli 
street car It had to give room, on 
oocount. to the air brake In many 
brakes the shoes or band* are operated 
through flexible steel cords, which Is 
oot tbe best arrangement. A system of 
steel rods is to be preferred In esse two 
brakes are operated by a lever, a bal- 
ancing bar should be Inserted In the 
system to Insure equal pressure on both 
brakes. 

Tires Influence tbe performance of an 
electric automobile more than may bo 
Imagined Various designs or liras show 
a variation of up to flfty per cent in 
efficiency, so that the speed per single 
charts of tho battery Is affected. Special 
points to be borne In mind in tbe care of 
pneumatic tires are that rust os well as 
oil Is very detrimental to them, and that 
It Is necessary to keep tires well Inflated. 

If tbe storage battery of a few yean 
ago be compared with the up to-date bat- 
tery, It will be found that a very much 
decreased weight with a large Increase in 
capacity and durability has been ob- 
tained 

The various wire connections on on 
electric car Should be laid with oars, 
and the wire slsas should b* large enough 
to carry the heaviest possible toads with- 
out loss of power As far as peetlhle, 
all leada should be carried directly from 
tbe battery to the controller, and-then to 
the motor, and all connections shook) be 
tight and securely locked. One common 
fault hi early care was tbe loose hang- 
ing wires running in different emo- 
tions, without any attempt at a method- 

sW ariZwMtbMvand reeohautenl strain, 
rubber of good quality and Mfifelsnt 
floe has prove* to b* tho bent Materiel 
for this purpose. 
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Here is a Special Car for a few Select Buyers 

PriC©, or Torpo€te°Bto€Jil ,r!ng $2500 


For the pajt three yean ■ limited number of theie car* (about 1 00 each year) have been made for special buyer*, who have 
desired certain feature* in their car* not to be found in any car* on the market regardless of price 
Hence the Springfield ha* come to be known a* the '‘made-to-order” car 

Until thi* year no attempt ha* been made to manufacture more than the few car*, which were easily sold by private sale 
to the clast of buyers to whom a car of thi* character appeal* 

For thu reason practically no advertising has ever appeared concerning the Springfield 

This year, however, we have increased our facilities, and hope to be able to supply in the neighborhood of three 

hundred cars. 

The fact that we manufacture practically every part that enters into the Springfield makes it impossible (even if wc 
were *0 inclined) to make them in the quantities possible with an assembled car 

No apology i* made for the low price we have placed upon the car This price enable* us to supply the Vst material of 
every kind it l* possible to buy, and in addition gives us a fair profit 

We are willing to let the ipecification* speak for the quality of material used and the general character nf the car 
The automobile dealer, familiar with all makes, will immediately recognize in these spectfitaiions and the accompanying 
illustrations an automobile of the strict de-luxe type — a car of the character that will always have a ready sale among those who 
are in a position to buy the best cart. 

SPECIFICATIONS : 


Correspondence Solicited 

The Springfield Motor Car Company 

311 Monro« Street 
SPRINGFIELD, ILL 
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CRANE PULLER COMPANY 

10 Harvard Areoee, ADeton, Mass. 

Start a Money Maker 

For $150 yoa caa pmckaae a 

BRAZING AND 
WELDING PLANT 

FOR QUICK REPAIRS TO 

Machinery, Automobiles, etc. 

HWta i 
Catalog / 

WALTER MACLEOD & CO. 

CINCINNATI, OHIO, U. S. A. 
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GURLEY INSTRUMENTS 

BORO, COUNTY, CITY, TOWN 
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W. & L. E. QURLEY, TROY, N. Y. 
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No mere aaicrtiscment 
can convey an adequate 
idea of the vast interest 

and immense util ty of the 

Americana, or of it* exceptional value and tumptuoui appearance Let ui tend you there 
fort a handsome 120 page book Containing spaomon pages*, map*, full page plate*, 
duotooea, color pLata*, and text dlustra faPM , widhjortraiteof eg ibntsaR^full pate 

{snog tho baaTfllustratod of all reference work*. With the object of making the 
Americana quickly and widely known, before placing the work in the hands of dealers 
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pnee Thoae interested are requested to make apphonon ''"mediately The work is old 
exclusively in connection with the 8CIBN I IFIC AMERICAN, and cann t 
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The Cacftercacr is & 
Hill Climber 


it will climb a 50% grade with a fi II 
load of passengers 

It will travel muddy r ads and pull 
through sandy strrti hn> when, ther cars 
stalled 

t can be driven day after day with 
comparatively little ittcnton 


EMCO 
Automobile Oik and Greases 


Hned then 


ataal to perfect kbnctoxnof u 


High Fire Teat 
Low Cold Teat, 

For both gtecSnn tad Am 
Emcohne • substit u te for 
cost Sold wader t 


Great Viacoaity. 
No Carbon, 


jtot » effiaeot at lew 
iBtee. Write for pnees 


EMERY MANUFACTURING CO.| 

BRADFORD, PA 

Rsftmen et P em ey b mni e &*je Oil 

LLM ‘ — 1 ir 


An irxpenuiced pin n can operate 
a CAR I FRCAR with ut injury to it* 


He CAR 1 l-RCAR has any 1 
her of bj eeds firm /tro up 

M dil II Roadster 25 H 
*1 1U0 with M mature 1 nin 
SI 150 

Cartercar Company 

SB Frank bn Rond Pontine, 


__ cause of this a very high jM-rcent 
age of the power dcveli ped in its f ui 
[cylinder 30 15 H P motor, is deliv 
ered to the rear wheels 

There is only one control 
lever on a CARTLRCAR 
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USING OILDAG 
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Automobile Running Gears 

7* WITH nUaaBD STEEL OR ANGLE 


cranking tbe engine briskly The ftuo- 
line will thus be forced through all parts 
of tbe syitem, and will cut out the thick 
oil and dirt Before refilling the tank 
with oil, the gasoline should be drained 
out and time allowed ror it to drip out 
of the piping 

CUTTISU A OAHKKT 

To prevent the leakage of oil the cover 
I of a gear case usually rests ou a gas- 
ket, wlikh may easily be Injured or de- 
stroyed when the cover Is removed. Its 
I shape makes it seem a difficult part to 
I replace, but as a matter of fact it la a 
qiiestlun of ouly a few minutes work to 
[replace H 

I The material tu use Is smooth and un 
| creased brown wrapping paper of me- 
dium weight, and of s inrfaeo that Is not 
too highly glased Clean the top of the 
guar box and lay the paper over U, 
then with a light hammer tap the paper 
where It rests on the outer edge of tho 
Hat part Tho edge uita through the pa 
per where the hammer strikes, and to 
gel the gasket to proper shaiie It Is only 
necessary to follow Lhe edge all nround 
To prevent the slipping of the paper, the 
Hrst step might well be to tnt two bolt 
holes through It, end lo lusert the bolts 
The holes ure i lit by striking the paper 
over tbe bolt hules lu the gear case, 
using the ball end of tho hammer 

The Inside opening Is cut In the same 
manner as the outside Before applying 
tho gasket, give one side a coat of rod - 
lead and the other a coat of shellac, and 
In placing It In position have the shellac 
elde down, or in contait with the eta- 
t binary part The gasket will then 
cling and will not be torn on any sub- 
soqui nt removal of the cover 
A gasket made In this way will give 
excellent results under the detachable 
head of a marina or statlonnry engine, 
but arter fitting It tbe engine should be 
run sufficiently to get normslly heated 
before finally setting up the nuts or 


1910 Tourabout 

Stabby and long Me are feataet igxm 
which Gaeth caa*have budt their re- 


The first Gaeth Can an still fag 
u^c after 12 yean of satisfactory 
•arvica to their owners, a record 
which we believe few automo- 
biles can equal. 

We have not sought to hn out a large 
number of machetes nor have we featured 
our car* m race* and contests, prefamg 
to we the money m msmtssimg then 
high quahty. 

We welcome the chance to prove that 
Gaeth AutamobSe* are the stunhe* and 
longest lived cars built for anywhere 
near ther price 

Write for handsome brochure Xwtratmg 
and descrfcetg our drferent models. 

THE GAETH AUTOMOBILE CO. 

MB7 Wwl 2M> St, Clmlo.1, O 


DOW 


PERFECTED 

MAGNETO 

Fwlk.IUWh.Mw. 
HtsOsrsCw Fwtks 
CM. WtobU. 


of the pipe, and s haiHaph beyond eaeh 
sod. ttea. after hasting and applying 
soldering solution, Uw winding! stsould 
bo soldered together gad the ontslds 
windings sohisred to the tuba This 
wilt fora • tight Jacket ground the split 
portion of the tub*, and will an the 
very considerable expense of n new pert, 
tone or tux wkuxa. 

While U Is not generally realised, yet 
it la non# the lea true that ths failure 
of tlra to give good ssrvles la la many 
mass due to the wheels being out of 
line. This may be caused by mlsadjust- 
ment. sprung steering- rod or arms, a 
twist In the axle from road ahooka, all 
of which result In throwing the wheels 
out of parallel with tbe center line of 
the car It the wheels are set correctly, 
they will have a true rolling motion on 
tho road, end the slightest deviation from 
this position will set up an additional 
sliding action that la destructive to the 
tire surfaces. 

In tenting the parallelism of the wheels 
It may be takon for granted that tbe aide 
members of tho frame, as well as the 
springs, are parallel Starting with a 
rear wheel, measurements should be 
made or the distances between the spring 
and the forward and roar portions of 
the felloe, at polnta as nearly as 
on the level of the axle These measure- 
ments should be equal, and should be tbe 
same aa corresponding measurements 
made on the opposite side of the car if 
the figures Indicate Lbat the wheels are 
equally out of parallel with the springs, 
matters may be set right by n..fcin t a 
proper adjustment of the radius rode. 

To test the front wheels, manipulate 
the steering gear until meaaurementa 
show one wheel to be parallel to lta 
spring, it will be necessary to adjust the 
drag link, which Is the bar connecting 
the steering arms of the two knuckles. 

Another method or testing the wheels 
Is to Stretch a string along the sides of 
a front and rear wheel. Just above the 
axle. With the steering gear set for 
straight running the string should touoh 
each wheel at two points, as Indicated 
In tbe diagram If the wheels are not 
true, the string will touch at one point 
only, ns Illustrated 

LOCATINO KtfUINr XOISRH 

The writer was once called on to lo- 
cate a knock lu an automobile engine be- 
longing to a doctor There was no queo- 
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A Wonderf ul Business Story 

We have told in a book— which we a*k you to tend for— one of the greatest business stories ever 
told. A story of how John N. Willys stepped in two years to the topmost place in motordom. Of 
how Overland automobiles rose in 24 months to this year's sale of $24,0001000. How a factory has 
grown like magic to a payroll of 4,000 men — to a daily output of 30 carloads of automobiles. And 
how a large part of the demand of the country has been centered around one remarkable car. 


The Discovery 

Here u an outline of the story — just enough 
to make you want it all 

Two years ago, Mr John N Willys was a 
dealer in automobiles There came to him 
one day a remarkable car — evidently the 
creation of a mechanical genius. The sim- 
plest, sturdiest, smoothest-running car that 
anyone around there had seen 

The name of the car was the Overland 
And the price — then #1,250 — was as amazing 
as the car itself 

The sale of this car spread like wildfire 
Each car sold brought a call for twenty others 
like it Old and new motor car owners came 
by the score to deposit advance money — at- 
tracted by the Overland’s matchless simplicity 

But the cars did not come And when Mr 
Willys went to the makers he found them on 
the verge of receivership. 

The genius which had created this marvel- 
ous car could not finance the making, iu the 
face of the 1907 panic. 

The New Start 

Mr Willys in some way met the overdue 
pay roll — took over the plant — and contrived 
to fill his customers’ orders. 

Then the cry came for more cars from every 
place where an Overland had been sold. As 
the new cars went out the demand became 
overwhelming. The factory capacity was 
outgrown in short order. Then tents were 
erected. 

Another factory was acquired, then another, 
but the demand soon outgrew all three. 

During the next fiscal year these factories 
sent out 4,075 Overland cars. Yet the de- 
mand was not half supplied. 


Dealers fairly fought for preference. Buy- 
ers paid premiums. None could be content 
with a lesser car when he once saw the Over- 
land 

All this without advertising. About the 
only advertising the car ever had was what 
users told others 

The Pope-Tolcdo Plant 

Mt. Willys’ next step was to buy the Pope- 
Toledo factory — one of the greatest automo- 
bile plants in the country This ga\e him 
four well-equipped factories — just 16 months 
from his start. 

But the Toledo plant wasn’t sufficient So 
he gave his builders just 40 days to com- 
plete an addition larger than the original 
factory 

Then he equipped these buildings with the 
most modern machinery — with every conceiv- 
able help and convenience — so that cars could 
be built here for less than anywhere else 

Now 4,000 men work on Overland cars 
The output is valued at #140,000 per day 
The contracts from dealers for this season’s 
delivery call for 20,000 cars 

Now this mau has. acquired 23 acres around 
Ins Toledo plant And Ins purpose is to see 
— from this tunc on — that those who want 
Overlands get them 

Marvelou# Sale* 

Dealers had ordered 16,000 of the 1910 
Overland models before the first car w.is de- 
livered. That means that each Overland sold 
the previous year had sold four others like it 

And without any advertising. 

This year’s Overland sales will exceed 
#24, 000,00a Yet the Overland is but two 
years old. 


The $1,000 Overlan d 

This year an Overland — better than last 
year’s #1,250 car — is being sold for #1,000 
That is because the tremendous production 
has cut the cost 20 per cent 
A 25 horse-jxiwer car, capable of 50 miles 
an hour, for #i,ooo, complete with lamjis and 
magneto Never did a maker give nearly so 
much for the money. 

There are higher-powered Oierl.mds for 
#1,250 — #1,400 — #1,500 They an. just as 
cheap in comparison as the # 1,000 model 
The Ovcrlands are unique in simplicity 
They operate by pedal control A tcn-y car- 
old child can master the car 111 a moment 
They are made in the same factory, and by 
the same men as made the Pope-Toledu — a 
#4,250 car The reason for the price lies in 
the production of 135 cars per day 

Get the Whole Story 

Send me this coupon to get the whole story, 
told in a fascinating book I<tara about the 
car which in two ytjrs captured so large a 
share of the whole trade of the country See 
what has done tins — what there is in tin. 
Overland to make it the most desired car in 
existence Please cut out this coupon now. 


F A. Bark.iv Mas^r, 

The Willy*- Overland Company 

ToUdo, Ohio 
Please aend me the hook 
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Rapid St, PONTIAC, MICK 


For every motor vehicle need 
there is a Solar— and it’s the 
quality lamp for the purpose. 

Solar quality persists throughout the line. 
It is as strong in the smallest side and tail 
lamp as in the largest headlight. 

Why take ordinary lamps when the manufacturer 
will furnish Solars if you insist ? The manufacturer 
knows their value as well as you do, but they cost him a 
little more. They are built for you — not for him. 


little more. They are built for you — not for him. 

Then there are Special, unique Solar Lamps for 
special needs of the Motorist. 


There’s the Solar combination gas and electric head- 
light— both llluminants interchangeable. 

There's the Solar combination oil and electric aide and tail 
lamp, the only satisfactory solution of that 
end of the lighting problem 

There’s the Solarclipse, the two-cay tight 

E ector, giving you in one lamp a search- 
beam and a nearby illumination. 

There’s the Solar Ray de flec to f, rapidly 
driving single-focus headlights out of ues. 

There’ s 

But send for our full d escrip tive catalog. 

It’s free, and it’s one of the meet interesting 
booklets the motorist can read 


Badger Brau Mfg. Co. 
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ADAPT ABIUTT OF TKX STDOMOnO CAD TO wsw.sasw 
UDYIC1 

B RKNNAN and Schorl, Bach working indepeod- 
antijr of the other, have recently proved that 
D car containing a pair of gyroscope* can be 
nut upon a dingle rail and maintain 1U eta- 
bllliy under varying condition* of eccentric loading, 
aide winds, and curving track. Upon seeing a prac- 
tical demonstration of this fact, and submitting tbs 
ear, a* ths writer recently did, to various severe 
and successfully-endured tesU.t-it Is natural: la the 
first moment of enthusiasm to predict an Immediate 
and widespread application of the system, or oven- the 
eventual abandonment of the present two- rail track 
and t rates tn favor or the monorail type Sober sec- 
ond thought, however, must 'convince any though tfhl 
and practical mind that, In spite of the brilliant re- 
sults of the recent demonstration, the monorail gyro- 
scopic car, in the nature of things,. can< have only a 
more or less limited application under present-day 
conditions. We wish It to be distinctly understood, 
of course, that any criticisms which follow are In no 
sense hostile, and are made with a hill appreciation 
of the skill and knowledge, both theoretical and prac- 
tical, with which the car now being shown In this 
city has been developed 

Tan Css. — Mainly because of Its perfect adaptability 
to take the curves, whatever the degree of sharpness, 
With a minimum risk of derailment, the promoters of 
the system claim that trains of this type will be run 
at speed* from fifty to one hundred' per cent greater 
than those that are possible on two-rail track Now 
If the new system Is to compete with the old, the 
trains must provide at least the same capacity and 
comfort as the present Pullman trains it Is stated 
that, In such cars, the weight of the gyroscopes will 
represent about 8 to 9 per cent of tho weight of the 
car Structurally, the monorail car must be at least 
as strong, being supported, like the present type, on 
two points, namely, the centers of the two trucks. The 
tracks, however would be lightened by the reduction 
of the number of wheels per trurk from six to say 
fonr, and as the axlea would be shortened, It la proba 
M* that the weight saved In this way would be about 
equal to tb* 8 or 9 per cent represented by the weight 
of tho gyroscope mechanism Hance, It Is not likely 
that there would be any reduction In the weight of 
the car as a whole The gyroscopic mechanism, on the 
other hand, would be an extra coat and certainly not 
a very light one In the very nature of things. It 
must be most carefully constructed and of the very 
beat material The motion of the car would undoubt- 
edly be easier The lateral swaying and shocks Inci- 
dent to the present two-mil system would give place 
to a very gentle and probably Imperceptible rocking 
motion, due to the controlling action of the gyroscopes 
On the corvee the riding of the new type would be 
greatly superior, the sodden Jolting of the can 
■gainst the outer rail, and the uncomfortable away 
lng of the passengers In the same direction when the 
ran are running at high speed would be entirely 
wanting except possibly on entering and leaving the 
curves Under the two-track system, the car 1* placed 
In a favorable position for entering the curve by the 
gradual elevation of the outside rail for a dlstanoe of 
from 150 to 200 feel before the curvo Is reached, and 
also by laying out the first portion of the curve as a 
spiral with gradually decreasing radius. If some 
means can be found to throw the gyroscopic car 
slightly toward the Inside of the curve before th* lat- 
ter Is reached, it would be advisable to laoorporate It 
Trk Tiara — Although the claim which Is ee fre- 
quently made that then would be a simplification of 


th* track and* Issuing of its cost 
facts, than* advanttgw would not Da w grant it toftt. 
■t first hg imagined On* Us* of ran* would halt*. ' 
panasd with altogether, it' Is true; hot the mgiiliilgg 
rail would tn any case have to bo mad* ter heavtorud 
stlffer; and If, as 1* otalpted, the speed 1* to he do* 
Wed, probably aomO altogether new ajateni of truck 
would have Co bo devised, in the first place the con- 
centrated weight on each set of wheato would ha ex- 
actly doubled, and, since the dynamic shocks upon th* 
track, culverts, bridges, etc,, are directly related to 
the momentum, and the momentum Increases directly 
ns the weight and as the aqnnra of tho velocity, It fol- 
low* that the dynamic (tresses upon the rail, da* to 
lack of perfect alignment, low Joints, slight deviations 
from th* true line of the curves, would for double the 
velocity be Just eight times sa great with a sixty -ton 
gyroscopic oar as they would be with one of the ordi- 
nary type. This could be mat by devising a rati with 
a head several Indies in width, and With a depth at 
least twice that of the present rail.- It la doubtful if 
the present system of cross ties and stoae ballast 
would present sufficient solidity, and; some form of 
permanent masonry roadbed would seem to be a -.neces- 
sity, at least for carrying express train* of the pro- 
posed speede of one hundred mllte an hour and over., 

In th* case of long-span bridges, th* coneentsatUm 
of the weight on the center of the floor would ofill ter 
Increased strength In the floor beams, although In the 
case of deck bridge* where the floor 1* laid upon the 
top chords, the trustee or plate girders mlgbk be ' 
brought somewhat closer together. 

Tho cost of maintenance would undoubtedly be con- 
siderably reduced, since the labor entailed' la keeping 
two rail* to gage sad in maintaining. the, proper .super- 
elevation of the outer ralion curys* would be entirety 
eliminated. On the score at safety, provided a suit- 
able form of track were bunt, the araument Is entirely 
In favor of the gyroscopic car, .and especially so on the 
corvee. 

It seems to ns that If there la a fntor* for the new 
system. It will be found in the construction of pioneer 
railways through undeveloped country, and pertlcu 
Iarly through mountainous and billy country where 
the line must of necessity be very circuitous. The 
self-adjusting qualities of th* car suable it to ran 
around curves which would be altogether impossible 
fer a two-track railroad The monorail track oould 
be located around a bill or bluff, through which a two- 
track railroad would have to para with heavy and ei- 
penilve excavation Moreover, for this rises of rail 
rood a much lighter ear would bn practicable and eg 
tremely high speeds would not be demanded. This 
decrease In welgbt and speed would mean a great re- 
daction In first cost and subsequent cost of mainte- 
nance of the system If the new type ihould demon- 
strate In service of this kind Ita commercial practl 
cabllity, It le quite conceivable tbat It would be grad 
ually applied to the more Important lines of travel, and 
eventually, to the main trank road*. 

MFODTAK UTHTlUnon BMAlDm TEfi 

I N— OF fSJFL 

I MPORTANT Investigations, marking a new era In 
the study of the propulsion of ships, are about to 
be undertaken by the Naval Architecture Depart- 
ment of the Massachusetts Institute of Technol- 
ogy, under the direction of Prof. Cecil ft, Peabody, th* 
head of the department, and a corps of assistants and" 
associate* 

Already a navigable forty-foot model 1* tn proothe 
of const motion, fund* for the maintenanc* of this 
work being provided by a friend of the department,. 

In order that the investigation* may be of a practical 
nature, directly connected with the actual conditions 
of ship propulsion, ths model Is being patterned after 
th* U 8. fl. “Manning,” and will be on a one- fifth .scale. 
The oholce of the “Manning” as a type of ship for ths 
experiments 1* made because Prof Psabody, under 
whose direction the work Is to be done, was directly 
connected with a remarkable aerie* of speed trials on 
board the ship, which were reported to the Society of 
Naval Architects and Marine Bngtneora In 18M 
After the relations between the actual trials Of the 
ship and tho** of th* nartgabla model hav* been estab- 
lished, a certain basis of determination wfll be fur- 
nished, by which It will be possible to determine what 
may be expected of a (uUelaed ship, before the latter 
is built The method which It is proposed using ha* 
ben tried succeeefully la Orest Britain to scene extent 
particularly (or inch types of vessels u the “Maura- 

tttUA N And '‘LuiJUntn.*’ 

Mem Denny Brothers of Dumbarton, UM, 
have a private model basla tn which they have devel- 
oped new types of ships, tad Is ths cass of ths J a pa n - 
era vessel, the "Oteki," which was bum by this flat, 
lost such a navigate* model was ntott to dotormte* th* 
capacity and power of th* novel oo cnMn a iUa ot re- 
ciprocating engine* and lew p r— ra re ttn&Mfi. 

The department ha* bean promised the eo-op era t to a 
of the model baste M th* Wrahtogto* navf yard, ss*l, 
preliminary tests ara to be made tear* very «rt»e»a _ 




th* sWF.er th. 

speed; pen**, tU 

th* propeller! tod third* the ... 

Mnation of profr&er aS* ship. 
choice th* propeller Is placed at the stem of tM' mfffc , 
when it ran tah* adveatag* of the wnksr, fmfwWrt' r 
it also distorts th* natural fiew of water, *md ; tMtot 
queatly Inc r e as e* the resistance eanabSerohly 
what th* pun on a tow rop* woald ha This a omto a e d 
effect is exceedingly complex sad nheo nrt , and Ato- 
ms neatly has given rise to more difficulty ton* 
other problem connected with Urn propulsion ^ eWpe. 
This la th* particular protest* which bra been uhrara 
ter investigation by aid of th* navigate* medal* 

Th* model is building at th* yard of Bteants fii ito- 
Ka y at Marblehead, and the propulsion machinsry kaa 
been already designed. It will oonalst of * Mto 
electric generating set and a ifoter geared fpr Wert - 
meat work, eo that conditions may ha controlled, ever 
a wide range, and the measurement* of puwee-may 
he simple end accurate. The machinery oak fit* ho 
easily transferred to other hulls aa the work j pro- 

Upon th* completion of experimante with tho ffisM 
built and engined to oof respond with the prototype, 
various forma and. location* of propeller* will b* ex- 
perimented upon. Including, twin and triptoeoraW' pro- 
pellers, sepeotelly of the type used at present with ma- 
rine turbine*. The form of th* hull will Utah be 
changed, so for as may be without rebuilding, and the 
hulls of various forms of ships win ha hum to extend 
th* Tange of the experiments. 

Another Important problem to be undertaken will be 
tbe steering and maneuvering, Including practical 
work In rough and stormy rasa. As tbia flald has re- 
ceived but little attention In the past, much new and 
valuable information jtll be acquired. 

This) proposed method of Investigation baa the con- 
siderable advantage that a proposed design may be 
tried op a Oman and inexpensive seal* simulating all 
tbe condition* of actual service, Including th* perform- 
ance of the ship under advene weather condition*. 
After satisfactory conditions have bean attained by 
use of the model, the dimension* and conditions can 
be determined for the foil-steed ship hr the theory 
of mechanical similitude. The (pet that tbia theory 
leads to tbe assignment of somewhat higher power to 
the ship than may be needed gives th* designer a 
margin that may be taken advantage of, hot which 
can be csotroUed by th* preliminary experiment* with 
a full-slxed ship fpr a prototype. 

The equipment will be used during the oomlng 
spring and summer by Prof Peabody and hie col- 
league* for original research. It la confidently ex. 
pact »d, that results will be obtained which will clear 
up certain obscure places In the theoretical work and 
design -of tb* students of th* department The train- 
ing received by the experimenters In the uae of the 
equipment will thro term a part of the laboratory 
aqutpmwt of the department 

Ibrphptogrophlo practice it 1* n semrar y to regard as 
q*P*bH- of affecting a photographic, plate aU subatanera 
WhWt, at the -maximum temperature and humidity oc- 
curring In practice, produce hydrogen peroxide - with 
sufficient rapidity to oauee a perofpUM* deport of 
■liver on a plat* exposed to their influence during ova 
week, it Is wall known that moat axldlxiag agents 
produce hydrogen dioxide from gaseous oxygsh (a 
ths presence of moisture. Aluminium, magswium, 
and sine, even at dis ta nc e s of 1/10 aad 1/0 tech' from 
the plate, produo* a perceptible reduction of saver to ' 
two days. Consequently throe metals should not be 
employed in the construction of camera* or plate 
holders, unless they are vory thoroughly laeqaerwd; 

A piece of newspaper, which has lain to tb* rajs Art 
minutes, affects a plate within M hours ra jtttonfl y to 

toaw blac ke ning w development Th# gotten of hy- 
drogen dioxide to' tocreastag quantjtira o* photo- 
graphlo emutehm# 1* re pr es e n te d by a ourt* stoWkr 
to that wkkh represents th* note* of -Ugfit, Paper 
treated with potosetetp permanganate tMi t qfto-" 
pleto proteettpu agitato t£* gettco of htdrogeo dtogJfie, 
as th* dtaxMs to de o omp rae ft hr th* irligMiir Arid* 
which te formed fnittortfig*. 

Tbe permmteJ debetooa Maytton' ral^.iprt^ifr*^ 
akiy never be settled. Before (he Brito* 'WbMmittl ' 
AaradfiUra various toon pr kra VeJVkraffji'Jifcrtfc ' 
omara gave thetv riewa Mr. t Vltoiftifi' ffifijpij 


Meander, wfeta* attttadeto*** 
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Fr is dridh 

*. O. utmcM *»rly ta mo 

gAI steotrid motor p«nr will be used u tar north 
A* Nortfr VW*» Ptefss, The delay at Wakefield now 
mlh geoeamtty hr theehaage front electricity to Beam 
• Ml ba done sway with. 

MfthWhte OflMwHMfnti of Highways of New Tart ha* 
aaMM fis? an appropriation of *86,000 to ba used hr tbi 
(Tatlffltislria la developing experiments in eoooomleal 
tertna of road eoastrootloa which would ba suitable to 
various ni|kti and r liana of traflto. 

■ 'fee MBo Barrio* Commission of tba State of New 
tort tar the tint Dtetriet, wUl aoon open bldi for 
*7,« miles of tepid tranalt lines. The aooner work 
eaa 'ba began on thaaa anbwaja the aooner will the 
terrible osngsstton be ten* awar with. 

hl iaa i a machine manufacturer baa tnrentad a 
haw jpaan* of power trmnamlaalon by tee nae of ateel 
wtrw. It 1# claimed that tba system U equal In every 
ajar te leather belts, ateal baa da, chains, ate, and U 
tggohchfeper Tba wliaa ara thin, and eodleaa, 

‘ life faUf Tianrlee the Pretaler of the Dominion 
Of Qsnadx, baa hunohed a Mil which call* for tee 
aaswdltaiw of 911.000, 000 for' a Canadian nary of 11 
ahlffe. Tba p ra e e n t IndloatloM ara that it wlU carry 
i-- protected orulasr* and < daetroyere, to be bnUt In 
OaMda. 

Aspects! Board of Ilia Control haa been named by 
tba Secretary of tba Nary, to look Into the qnaatlon 
of the value of tee military maat which haa been In- 
stalled on battleships, and report whether other meet* 
of tea aame type ehould ba placed on other reaaela of 
the Seat 

Saw Introducing the "Pay Within" can In Phila- 
delphia tea number of accident* to peraona haa de- 
oraaaed 74 par cent Tbta la attributed to tee arrange- 
ment of tba oloeed door* and etapa, making It lrapos- 
alUe tor panengon to get on or off when tec can 
an moving 

We regret to note the death of Dr. Charle* B. Dud- 
ley, eonanltlng chemist of the Penney Ivan la Railroad 
and president of the American Society tor Testing Ma- 
terials and of the International Society for Testing 
Material*. Hie contribution to the railway world waa 
a moat Important one. 

Ilw total length of the new Manhattan bridge con- 
necting the boroughs of Manhattan and Brooklyn te 
MH feet. The total cost of tee bridge, Including real 
eatete, te I IK, 8 S 3 . WO The weight of tea cables te 
WOO tons. There Is pro vie kin for four trolley and 
tear derated tracks, one 85-foot roadway, and two 
ll-foot promenades. 

Oadng the remainder of the winter enaenn vessel* 
of tee Canard Line will steam directly to Ftohgnard, 
omitting the call at Queenstown. Since Inaugurating 
tela new port of call more than 1,000 passengers have 
made see of tee facilities which have been provided, 
and have expressed themselves as being well pleased 
with the earing of time which te effected by cutting 
oat tea trip to Liverpool 

■Ida are being naked for the seats and frame* of 
the gtoaey gate valve* to be embedded In tee ma- 
aohry Of tee twin locks at Pedro Miguel, and the 
upper twin looks and tba epUlway at Oaten, on the 
Panama Canal. Bach valve 1s designed to operate In 
a writ traveling on two roller train bearings with a 
Span of tan feet from center to center, fastened to the 
down-stream taco of tba wall casing Bach valve doses 
as opening > feet wide by 18 feet high. 

Thy delay of p asse ng e r trains la often oansed by a 
too iftow notfcod o ( ftdmlttiac tfco pMoeOMora to tho 
trains whin tee train platform 1a often crowded. 
Where tickets hav* to be examined, and ftaaaeagan 
admitted on* by one, there te always more or leaa 
May. This can be avoided by a aeoond aertee of gates. 
Tba aWatnatlon of tickets to made at tha first gate, 
Whloh ts than opened la amp)* time prior to the da 
parte re of the train. The paaa en ger e are than held 
behind tea saoon# gates antil tba tests arrives or te 
t*ddy te dtjgrt, srhsa a number of gataa can ha thrown 
,«P& fifed the pam sn gera «U at once proceed to taka 

jMPK.I’iOL*. fiUOa. haaadked tea mHfcste Public 
MvW Q sa. r .to rtn n » ranges tea terentlgstem which 

sm|ks?s~ 
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Vha u nmf l en of using low-tanalon metal Usbttt 
tempo to receiving oaaridarahl* attention abroad. 
Transformer* an being made tor this particular pur- 
pose, which ara fitted with Interrupter*, *o that they 
may bo used on direct current lines, it has been sug- 
gested to fit each temp with a transformer The fila- 
ment of the temp could be a closed circuit, forming 
tee secondary of the transformer 
A Ample me th od of clarifying the sir of a room 
haa recently been suggested, it consist* of an elec- 
tric fan or ventilator, which 1a operated In a cylinder, 
and from a reservoir above tee fan a liquid la al- 
lowed to drop on tee fan blades. This ta thrown out 
against the cylinder tn a pray, through which the 
air drawn by tee ventilator must paaa This serve* 
to collect te* dust from te* air The Inventor of this 
system proposed the us* of glycerine or soapsuds, but 
It haa been found that practically aa good results can 
be obtained by tee use of water 
A newel method of catching fish waa described In 
a recent Issue of te* Electrical Review and Western 
Electrician. A trolley line running between Frank 
lln and Columbus, Ind , skirts the White River for a 
considerable distance, and It has been discovered that 
tea trolley wire Is frequently tapped to furnish cur- 
rent for fishing by electricity An end of the wire 
te placed In the water, and the current stuna such 
Dabs* as come within Its Influence, *0 that they can 
be taken out with scoop nets The trolley company 
and the Indiana Fish and Same Warden are trying 
to break up this method of fiahlng 
The followtog estimate of the value of various 
electrical Industrie* In tee oountry during 1909 has 
been published In the Electrical World 

Electrical apparatus 8875,000,000 

Electric railways 476,000,000 

Central station* 260,000,000 

Telephony 250 000,000 

Telegraphy 60,000,000 

Isolated plant supply 75,000,000 

Miscellaneous 60,000 000 

Total 11,435,000,000 

The train* or aluminium for the field colls of rail- 
way motors has been tested In Qermnny It Is found 
test the aluminium takes up less space than tho cop- 
per, although a larger mass of metal Is required, be- 
cause no covering Is required The oxide film on tee 
aluminium provide* sufficient Insulation and there Is 
no danger of destroying or weakening this Insulation 
by charring as In the case of the cotton covering 
when the motor Is overheated eo that there Is less dan- 
ger of short circuits. The principal advantage, how- 
ever, la in the reduced weight, a* the aluminium folia 
weigh but half as much oa the copper colls 
A writer In La Revue Blectrlque describes the ox 
perlments of Mlroelaw Kernbaum to determine the ef- 
fect of ultraviolet light on liquids He subjected about 
half an ounoe of water to te* rays of s quarts mer- 
cury vapor lamp, and after about ten hour* ga* ap- 
peared to be forming. At the end of two hundred 
hours 260 cubic millimeters (0015 cubic Inch) of gas 
was produced. The gas proved to be hydrogen, while 
the water showed teat it waa charged with oxygen 
This experiment explains the pretence of oxygenated 
water in enow and rain It la proponed to use this 
method for sterilltlng liquids as oxygenated water Is 
an excellent germicide. 

Mow, that aerial navigation la coming to be eon 
eldered seriously new problems are arising, each as 
tee question of navigation on starless night* or over 
fogbound land, whan the aeronaut will be unable to 
find his bearings It haa been proposed by a Herman 
Inventor teat a network of wireless stations be es- 
tablished over tee land, each automatically sending 
out a predetermined signal at regular Intervals, which 
would be reoalved by tee air craft, and enable the 
aeronaut to determine hie coarse The airships would 
not be required to carry transmitting apparatus, aa 
a amal! receiving apparatus would luffic* to enable 
them to avail themselves of this proposed 1 system, and 
the weight of the receiving device could easily be 
kept down to a few pounds 
A now method of determining the ng of overhead 
wire* has been suggested by a writer la the Electro- 
**«4i*t*eh* Zeltacfartft. The pendulum principle is 
employed. The sagging wire Is eet to twinging, and 
the number of oscillations per minute te noted (the 
oomplsts motion back and forte being considered, ac- 
cording to European practice, aa made up of two cedl- 
latlons). Letting X stand for tee number of oeeil. 
latlooe, the tag in ora tl meters te determined by divid- 
ing 447400 by E 1 To find tho sag In Indus, divide 
17940* by Tf* Of course, this formula would apply 
te day dtatano* between poles and any weight or 
; «*Uty vf wire, became like the pendulum the period 
/, erfe*<MBfc#0a'to determined only by the vertical 
Wfelttfete-mdr of gravity Bad the end. 


SCIENCE. 

FroA M. U. Bernard of Yerkas Observatory haa sue 
seeded in obtaining a photograph of Halley's comet 
which shorn a faint alender straight tall Bo tar aa 
te known, tela te tee first photograph to show the tall 
of the praeent returning comet 

A new e ettmat e of the earth’s age haa recently been 
given by Prof William Morris Daria of Harvard For 
tho usually accepted one hundred million years be 
estimates sixty million, baaed on an examination of 
the cliffs in Arisons and Utah where the time taken 
te deposit tee strata can be easily confuted 

One objection to glass roofs 1* that If they are not 
very steeply Inclined, the water of condensation oollecta 
on their under surface, and Instead of running down 
along the separating ribs of the panes or plates, end 
being led off, drip* upon person* or objects below, 
which is Inconvenient end may be very expensive 
Even where tee panne or stripe are short, the pate to 
the trough 1* too long The Increase In length and 
width of tee p la toe now uaed makes thte difficulty of 
more and more Importance each year One way of 
getting around It 1a, however, similar to that employed 
In forests and parka te prevent washing away of tee 
hillside paths, namely, making Inclined grooves to- 
ward the sides, only In thte case the grooves are of 
honeahoe shape, and form a series of parallel corruga- 
tion* which carry the drops to the ribs which separate 
the plate, they then follow these without much diffi- 
culty down the slant to the trough below Thte syntam 
»i *7 be employed elthor with glass sheets In which 
wire is embedded or with plain plates. 

Ws notice in a recent number of tbe Medical Record 
a letter from Dr Robert 1 Watkins, New York city, In 
which he claims the credit of having applied the mov- 
ing picture te the microscope. lie Blatos that aa far 
back as 1897 he demonstrated the machine te a private 
sudlenoe, among whom waa tee Editor of the Brixif- 
Tine Americas The machine, known aa tee "rali-TO- 
motoscope," was described In our Issue of July 31st, 
1897 Inter, microscopic moving pictures were exhib- 
ited at the Grand Central Palace during the Trained 
Nunes' end Pure Food Exhibition, tbo pictures thrown 
on the screen exhibiting the circulation of the blood 
In the web of a frog’s foot, rotifers In stagnant water, 
an amaboM leucocyte, typhoid fever germs, and many 
others. Blnca that time Dr Watkins hoe greatly Im- 
proved hie rough apparatus, and gave a demonstration 
on June 17th lost at Chicago before an aadlence of 
five hundred physicians of the National Eclectic Asso- 
ciation We may vonture to point out that Dr Co- 
mandon employs not tee ordinary mlreroscope, but the 
ultra microscope 

Tba third paper dealing with tee results of the 
Smithsonian African expedition under Col Theodore 
Roosevelt bxs just been Issued by tbe Smithsonian 
Institution It desirlbes a new npeclee of Ocfooym* 
to which the speclfli name of rlrpadt * Is given This 
new animal Is a small carnivorous mammal closely 
resembling a fox It Is generally buff In color, and It 
has been found by Mr Oerrlt Miller of tbe museum 
staff te differ slightly from Ortocgo n mrgatotti, whlob 
occurs farther south, uspoclally In color and In the 
characteristics of lu teeth and skull The octocyon te 
peculiar to Africa, and Is not represented In the United 
State*, but resembles in color the swift or kit fox of 
the western plains Tho skull of this new form 
closely resembles that of tho gray fox of our native 
fauna. Thte announcement 1s of special Intereat for 
tee reason that comparatively few new forms were 
expected from this region In Africa os the territory 
up te thte time explored by tho Smithsonian African 
expedition has been pretty thoroughly examined by 
British naturalists. 

The water bottle for getting water for analysis from 
selected depths In tbe ocean te a cylinder of brass, 
German silver, or other metal which resists tee cor- 
rosion of sea water, generally about two Inches In di- 
ameter and twelve or fourteen Inches long, with up- 
ward-opening valves at tee lop and bottom, connected 
together on a central stem Logs are cast on tee side 
of the cylinder for conveniently securing It at any 
point along the length of the line by which it 1a te be 
lowered into tbe sea During the lowering of the line 
the valves of tbs bottlo are kept unseated by the pass- 
age of tee water through the cylinder during Ita de 
toent, but, when the motion te reversed, the valves 
seat themselves and are locked by tbe descent of a 
small propeller In tee framework above tee upper 
valve, which rides Idly on a sleeve during tbe lowering 
of tee bottle, but descends along a screw thread to 
press tbe valves apos their seats when the line com 
menoea to be hauled np. A specimen of tee water at 
tbe depth te which the water bottle has descended te 1 
tens brought to tbe surface confined within tbe bottle, 
and a sertea of specimens from different depths may 
be obtained at one haul by securing a aeries or water 
bottlea at the required Intervals along tee sounding 
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THE 5CHERL GYROSCOPIC MONORAIe CM 

* sad IrwbMto 


THE PRINCIPLE OF ITS OPERATION 


Within the past tow months Mr Bramah ha* ex 
blbltrd at London a car wbl h run* upon a single 
rail and la prevented from fall ng over to either aide 
by the rnlatan o of two gyro* 01 m carr ed on the ear 
At about the aame lme Mr B herl a German capital 
Hit eihlblted In Berlin a similar ar B tl cars were 
of sufficient slae to a com rood* e | 



Uons per miaat* We are all familiar with the gyro- 
scope of Uta toy shop* or tbs lecture room— the first 
mounted rotatably In one tbs second In two 
passing rings with tbs axes of tbs rings at right 
angles to saeb other and tbs flywheel axis in each 
case capable of universal angular motion In the ac- 
companying engraving we show a gyroscope mounted 


rled on a vertical axis which Is raountsd In 
s gtmbal ring This ring swings an a horl 
ion tel axis In bearing* carried on two ver 


noted in tbs frame of the o 
tree to rock la a t o re e nd -aft direct loo 
between the motor and the oa*iic l» so 
beat of the motors can j 
radiate away freely ar 
avoided The speed of rotation of the 1 
w beets aa we have stated above, la *000 


of rotation of tbs flywheel by 


lag It over toward B two things 
will happen The board will realat 
the downward pressor* on that aids 
and tend to rise and the flywheel 
will be suddenly tilted over U 
shown In the direction 0 In a 
plana at right anglse to the plane 
In which we have depreaeed the 
board 

This tilting of ths axis la known 
If now we en 


The gyroscopic ear liwllies aatematUalJj to the 


—and they did this even when all tl e load waa placed 
to one aide of the car or whan the tar vu running 
around a nrve 

Apparently the Inventor* worked quits Independently 
of each other and It 1a a remarkable fact that In tbe 
essential elements for the control of tho gyroscopic 
mechanism they should have produced machines so 
broadly Identical The 0 rman ear whirl la now bo 
Ing exhibited In this city represents ths Joint labors 
of Mr la I Frooll b the Inventor who worked out 


by preulng down upon tbe already 
tilted axis the latter will resist 
v ry strongly and there will be developed at the same 
time a large additional resistance to our depression of 
the side B of the board It Is in this advancement of 
the pre salon as Brennan alls It though the pro 
cession be auao of he vigorous resistance of the fly 
wheel axis Is not actually advanced) that the secret 
of tbe successful gyroscopic car lies as will be evident 
from the following des riptlon of the onatructlon and 
operation of the Bcberl car 
Referring to tbe engraving showing a longitudinal 
section It will be seen that tbe car which 1* 4 feet 
wide by 18 feet long Is carried on two {wheeled 



The rocking of tbe gyroscopes is in opposite A 
— If the car Is tlltod to one aide they rock toward each 
other and vice verta and to Insure slmultansou* and 
equal movement they are connected together by Ml 
crank levers and two toothed quadrants as shown to 
the drawing In front of the gyroacopss b aa slsstrt 
ally driven oil pump for generating bydrasllo plea- 
sure to drive a precession motor which b carried at 
tbe rear of tbe gyroecopee The prece— ou motor ooa 
sis La of a cylinder and piston controlled by suitable 
valves These valvee are themselves operated by tho 
rocking movements of ths gyroscopes and ths movo- 
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the theory and data for the design Mr Stall Belike 
who designed and constructed the car and Mr Beherl 
tbe owner of the patents 

Tar Otsos on— Tho simple gyroscope consists of a 
flywheel so mounted upon a system of bearings that 
Its axis may be tilted In any direction The pe oiler 
and most intimating behavior of the gyroscope la due 
to tie fact that wb n a flywheel so mounted b rotat 
lag In a given plane It realets any effort to change tu 
1 lane of rotation by til Ing the axis on which It U 
turning Th tendency of the flywheel to maintain its 
plane of rota Ion and I s resistance to any force tend 


swlvelli g trucks jlaoed centrally below the longltndl 
nal axis of the car It b driven by two % horse power 
motor* one on ear h track At each end is a ion troll er 
and a box containing various operating switches In 
the center are two seaU accommodating four paaaen 
gees 

Mounted In the car frame underneath tbe seats am 
two gyroscopes one of which rotates lockwlse the 
other antl-clorkwbe The flywheels rotate normally In 
a horizontal plane on vertical axes On the lower end 
of each axil Is mounted an eleetrte motor The sms 
are Jo irnaled In strong steel airtight casings which 


meats of the piston am caused through suitable me- 
chanical connections to exert a tilting pull or push. 

The functioning of this moat lngcnteus Unfit— 
b aa follow* Whan the ear tips or toate to tip to 
ooa side there b an Immediate resistance tending to 
right tbs ear accompanied by a pmoaaslon (tilting) 
of the gyroscopes This natural precession actuate* 
ths valves of tbe preoeaskxs motor which la turn tlXs 
or attempts to tljt the gyroscope atm further on — 
traverse axb and so Increase th* p re ps— os Th* 
gyroacefte however strongly resist* sad there b U **■ 
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fuHtH-mt mmartm Am m fttot m wun 
tort pw*H Xwrt| rt th» rtfia are®. and It wm b* 
Mtort ttat tottaff rt the ear UeUBtng toward the 
! rtM eld* ft aotolly tMttrta »«r frta it THU, 
tewawr. Ii I* rtwt with tha facto srtrm la 
rtr a oto toalton ef the gjio ao u ps, where tha praamis 
rt rt* ft* W tamrtlt to restated by a coantcrect 
ftS Dm, onalaf that ride of the gyroscope to riae 
ta fib* uloaded conditio* of tha oar tbo gyroeoopss 
«m bolflUg It la » state of equilibrium with tlM 
easier of Brevity vertical abort the rail When the 
throe people Mapped epos the cor the center of grav 
tty moved over correspondingly until It wm several 
mehM outride of the roll causing the cor to lean to 
that aide Immediately the gyneeopee boson to pull 
tha ear over to the left until the center of gravity of 
the oar and the throe people woe directly above the 
mil aad equlUbrlum waa reatored Bo aanattlve and 
mteOcMt, If we may nee the term to the relation 
(Up between the gyr os c ope and lta preoeaelon motor 
tod they best* to act immediately upon the dtoturb- 
anee of equilibrium, they exert juet the rlsht amount 
ef oWreettre foroe; aad they become quiescent the 
■ttneat aqu&lbrium U reatored 

Another of our photosrephlo view* ehowa the (trfk 
t>S p hen o meno n of a car manias around a curve upon 
n afttgie nil and Indinlns Inwardly to the proper de 
sree to maintain lta equilibrium To practical railroad 
men thla le certainly the moot attractive feature of the 
invention tar It would mean the elimination of aU 
the dtficult eoutradictory and expensive probleme 
oOnnooted with the super-elevation of the outaMe mil 
on the present two-rail tracks It is a tut that the 
car le so Intelligent (we cannot help mins the term) 
that whether the curve be easy or sharp and whether 
the car rounds It at ten or seventy five mllec en hour 
H will loan Inwardly with mathematical certainty to 
the exact amount required by its speed and the sharp 
usee of the curve 

In the standard system of track the component of 
centrlfusal force tending to hnrl the car over to tbo 
outside of the curve or cause it to Jump the track 
Is equalised by elevatlns the outside rail until the re 
as Kant of srevlty and centrifugal force falls normally 
to the track This condition i an only hold true on any 
Siren curve for a certain speed Below that speed a 
train will grind on the lower nil above It will orowd 
against the outer rail Not so with the gyroscopic 
car As soon as It enters a curve the pull of ccntrifu 
gal foroe la resisted and the gyroscopes draw the car 
over to the inside of the rail until tha resultant or 
all the forces acting upon it passes through the rail 

The gyroscopic car as above described Is one of the 
moat brilliant inventions of this or any age But Is 
it practical and will It pay* A discussion of this quea 
don will be found In our editorial columns 


no siath op utoa ulaoxavsi 
After making a wonderful new record of lit miles 
tn 1 hours and 3d minutes on December 30th with a 
Blerlot monoplane Leon Dolagrango who with Henry 
Parman Was the first aviator to make flights with the 
crude Volsln biplane in Frnnoe In the spring of 1001 
met bis death by a fall with tha same monoplane on 
January «th while flying at Bordeaux Our photo- 
graph shows M Blerlot with Delagrange standing at 
his lsft and Le Blanc another daring pilot of the 
Blerlot machine at hit right Behind the three men 
stands the machine which la Ilka that Blerlot used 
In crossing the Channel and which Delagrengs used 
on the day of the at olden t A rather strong wind 
WM blowing and socording to cable reports when 
the machine heeded Into the wind the right wing 
suddenly broke and the monopla n e feU to the ground 


Tfcto la to tot a a rid sa l which hrt oe ear rtd owing 
to the wdlap ee Of an aeroplane when in the air We 

accident happened to Latham, but without dtoaatreu* 
results one wing of his Antoinette monoplane broke 
off and stood almost at right angles to the other wing 
yet by leaning to one side and warping the remain 
tag wing, Latham wan able to guide his machine 
down In circles aad bring It eafely to tbe ground 
After repairing the wtng he attached it In such a 



way that when he was up In the air he could pull a 
cord and cause the wing to break off aa before He 
did this and came down a second time with the wing 
broken simply to demonstrate that a broken wing did 
not necessarily mean disaster In tbe Antoinette mi 
chine tbe wlnge are secured separately to a mast so 
that the breaking of one does not affect the other In 
the Blerlot monoplane the wlnge are connected to- 
gether over a tripod the result being that If one breaks 
the other collapses and I be machine le euro to be 
dashed to the ground 

The death of Delagrange will put a damper upon 
the erdor of some enthusiasts for a time but It was 
due to one ot those unroriunatc aicldenta whlih are 
always liable to occur In tho development of a new 
art Hla name will go down to history as one of the 
martyrs of aerial navigation He la the fourth avlat >r 
to be killed within the past four months the others be 
lng Lefebrre (who plunged to earth In hla Wright 
machine) Capt Ferber (who struck tha ground when 
making a turn In hla Volsln) and the Spanish tailor 
Fernandes (whose email biplane resambllng the Cur 
ties broke while he was making one of his Aral 
flights on De< ember 6th last) All four fatal accidents 
oicurred In France 

A nf UOLlflB TUFLAU 

One of our Illustrations shows the new triplane of 
Mr A V Roe Mr Roe le one of tho moat persistent 
English experimenters He has been working a long 
time and baa Anally developed a successful machine 
Hla triplane U really a Langley type machine In trip- 
licate since It has three superposed surfaces forming 
a tall and attached like the forward planea to a tri 
angular body Tbe motor la mounted In the body at 
the front end of the machine and drives a three 


btaded propeller mounted span Ms «muafe£ft Dm 
aviator sits tn tb* body about half way batwuaa the 
main planes and tha. foltowing planea or ML Tha 
machine to mounted upon two wheels at tha front aad 
a skid at the rear It to 33 feet long aad tha planea 
hare a spread of 10 fast and 330 aqua re feat of sup- 
porting aurtaoe They are set at an angle of lire de- 
grees The forward planea are SO feet by 3 feet 7 
Inches while tha rear planes are 10 feet by 3 feet 7 
Inches In aim The total weight of the machine 
originally with a 10 horse-power Jap motor was but 
J00 pounds. A larger motor of 30 horse-power baa 
been fitted The weight baa been considerably in 
creased Tha body la made of deal wood it to cov 
ered with cotton oil paper hacked with muslin The 
machine to steered up and down by changing the In 
ellnatlon ot the main planea which are pivoted so they 
can be turned There ta a vertical rudder at the rear 
The machine to steered by working this rudder and 
at tbe same time twisting the rear edge* of the main 
planea 

Mr Roe has dona moat of hla experimenting at 
Wembley Park and reoently tbe grounds have been 
enlarged there so aa to give blm more room He 
has made a considerable number of short flights In 
a straight line and hto machine la remarkable for its 
low power light weight and small spread 


natam kxsomauL 

Two of the photographs reproduced on thla page 
give a very good Idea of the costumes worn by French 
aviators and of the dnse soon to be adopted In France 
by the lady operators or avlatresaeo Tbe costumes 
used by the men constat of overalls and lumper and 
a tight fitting skull iai ompletriy rovering tbe haad 
The costume being used by the lady optratora con 
elate of a loose blouse and long bloomers extending to 
tbe tope of the ehoea A eknll rap similar to that used 
by tbe men U also worn At the present time but 
two ladles have made flights ny themselves In aero- 
planes In France These are tbe Baroness de la Roohe 
who operates a Volsln biplane and who recently met 
with an strident by running Into a tree and MUe 
Marvingt who is the first woman In the world to have 
flown a monoplane She has made several successful 
flight* with a Hanrlot machine A number of other 
ladles are learning however and several aviation 
ilubs have been formed for women One of the most 
recently organised of theae wee formed at Loa An 
geles I al 

Another Intonating llcture at the bottom of thla 
I age shows a novel training machine for accustoming 
aviators to a monoplane of the Santos Dumont type 
This machine oonslets of a subetahtlal triangular body 
mounted upon three wheels and terminating lu a tall 
having movable vertical and horizon tal surfaces by 
whli h the raai hlne to elie red to right and left when 
running along on the ground or by which the tall to 
made to rise a short distance In the air The two 
bottom members or the triangular frame are extended 
forward and metl above a small wheel five or alx feet 
ahead of the main wheels so that If the mat hlne tt| a 
forward when tbe tall rite* the front wheel keeps tt 
from tlulng too far A four-cylinder water-cooled 
motor of 40 borre-powor to mounted upon a U shaped 
frame and carries * propeller In front on Its trank 
shaft The would be aviator sits In a email seat be- 
low tbe motor with tbt control levors cohvenlentlg at 
hand Tbe machine to fitted with Urge wire wheels 
fitted with large diameter inoumat o tires With thla 
marblne a beginner tan Iravtl at very fast speed over 
the ground and accustom himself to tbe steering side 
ways and up and down of a monoplane Tbe machine 
should serve a useful purpost In training aviators who 
Intend to fly thla type of aeroplane 
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aad win tn tee asrirtriy effort it. To guard stetret 
The continuously nulls tel Me uv h tgr ■ neb a mb the invertor bn te ra dq red a note te 

mean# a novelty to cwr rente*. ■ Its lending prtod vie* wMeh ny be be* dewr ft ed u t safety ret* 

plee are embodied in Um band aav* now la oocmaon to tbe eoU This to a highly e nhant e d vacuum to! K 

nn Altboogb effective for aawlng lumber bead oawo D which ta also placed between the oeooodary 

are Incapable of croasoat aawlng on large trace In nail and which Is In parallel with the pen M 

the forest became the band necessarily runs in two etherlo b offer" or vactmm tube acta as a ballai 
plaaee For the purpoee of overcoming ibis objection upon tbe ooll, and any re si s t s ur e which may be i 

Mr R U Muir baa perfected a new style of endless to tbe Damage of the electric current through t] 


tbe Idle tide of the saw roll owe the saw-rut through writing the operator simply p r ess is the pea petnt 

the log the frame being sufficiently stiff and rigid against the dealt, and the resultant glow in the vacuum 

to keep the aaw la perfect line 
The frame In question 1 is made of thin steel with 
grooved edges Projecting brackets 2 end 6 ere bolted 4 J Y 1 

to the ende In the brackets guldo wheels 8 and 4 / j / V 4?| V? 

with grooved peripheries are Journaled The bracket tYl C /''/L ' '*'*'* 

& baa a handle by which the operator controls the i/l / ' *• , , 

aaw An endless chain composed of saw links C la ^ f 

mounted on the guide wheels and runs on the straight t t Vf v'r/ 

edges of the frame The guide wheels on the frame // *. J / J\dX * t 

serve to keep the chain straight during operation v/ 

This frame and the toothed chain constitute an end U‘ £ 

Isas saw whlth runs continuously and which makes a w ‘ 

■Ingle saw rut In the plane of Its motion The saw [yty 

moreover le adapted to all kinds and style# of sawing y * / fTs'' 

for which « Itlier circular saws band saws or meohan / \ T t ( V 

lcally driven ro Iprocatlng saws can bo used and for 
which hand saws are ordinarily omployed the two — Hr 1 » 

handled cross cut saw being a familiar example w 

The chain saw Is driven by a gasoline or electric ,{ wr it,iwg with the tlsintllu MB. 

motor tho Inner guide wheel being geered up with 

the motor shaft aa indicated In our front pngs Him- .tubs Indicates that the apparatus Is working sOelently 


Bpeelmm *1 writing with the ekotrio yea. 


tratlon The motor is carried on a skid which skid 
Is moved along on ways whenever n new cut Is to be 


| The pen la shout the same length aa the ordinary 
fountain pen and Its barrel contains a mercury break 
The connection with the roll Is effected by a short 


» extensive trials with the length of flexible wire carried o 


w In the vast redwood belts of Mendocino and Hum 


f the mercury break contained In the barrel 


boldt Counties in California with remarkable success the primary circuit Is never closed until the pen Is 

The most Important advantage of his construction Is held In the normal writing position Bvsn then the 

that of the speed One of his largo saws It Is aa current cannot flow to the point of the pen because 

aerted wm rut through e tree having n dlamoler of the cone shaped extremity carrying the metallic writ 

■ome live to seven feet in lees than ton minutes By lug point Is separated from the barrel connection by 

the old end slow hand process this same work would means of a spring piston It la only whan the pen 

consume an hour and n half with two mon wielding point la pressed upon the paper wherein the metallic 


s from 2(1 to SO expert lawyers i 


b as extremity Is pushed Inward against the mercury that 


to time to evolve an eleclri.al system of securing an in this case the metallic point la replaced by a s mall 
Indelible writing r cord which Is com 

plate proof agalnrt both forgery end fraud 

■uch devices have proved commercially Im 
practicable A Parsec Inventor however 
Or Dtnahah P Ohadlalt has evolved a 
simple apparatus which is very efficient It 
la railed the antiforge pen wblcb aa Its 
name Implies la to render forgery Impos- 
sible The writing la made up of a series 
of perforation! burned In the paper Tbe 
apparel us comprises a email box with a 
■loping lid measuring about 20 lnohee long 
by some 16 Inches wide Tho whole of the 
electrical equipment la carried within tbe 
box or desk tbe ltd of which la glased 
and tarries at ta upper end a sheot of 
aluminium Tho pen Itself is of the ordinary 
■tylographlc type 

The requisite current Is drawn from a 

■mall r ampere storage battery as shown 

at A tn one of the illustrations The bat Ths ‘desk" op**, showing the The inverter retag the perl 
tery la connected up In the usual manner toil niqiwnrlm pH* 

to an Induction coll B to which la fitted 

e email highspeed trembler capable of ed AM HS0TU0 FIXJ01ATIM — 

Juetment by a thumbscrew on the outside 

of the desk Between the secondary terminals of length of graphite— that taken from aa ordinary lead 

the coll a email cylindrical condenser C hi placed la pencil tots excellently Then la Writing one secures 

order to Increase I he Intensity end fat ness of the e risible surface record end when held up to the light 

■l**rk a perforated record may also be Seen tn order to ob- 

In an electric syst. m of writing care mast be takes vlata the necessity of holding the gate to the light 

to prevent the Inside of such letters as o d r and so to eee If the perform! tag m being effotaotly effected, 

forth from dropping out which would result if the there la e small metallic fl tamest lamp and reflector 

outline were continuous This possibility la obviated fitted Inside tbe desk end by puahiag a tattoo c* the 

by moans of tbe trend ler coll which makes the our- left hand (Ida the writer can Moertala the rqmdta by 

rent i apldly intermittent At the same time however examining tbe writing In tbe light traareritted throagh 

mirh rapidly succeed Ini. waves of electrical energy tbs glass desk lid 

rietng up to to 000 volts Instantly followed by a drop By this method of witting K Je Impossible to produce 
to aero, impose a severe strain upon the lnduotton ooH, tws ilgnateree exaetlr aUto, ores tt write* Iff m 


The ‘desk" ope*, showing tl 


AX XUMTU0 raVOBAflM ID 

length of graphite— that taken from an ordinary h 


etherlo buffer* or vactnun tube acta as a ballaat load 
upon the ooll, and any resistance which may be offered 
to the pareaga of the electric current through the pea 


saving In time and expense when It Is < onsldered that To use the pen the sheet of paper la laid upon the 
only two or three men are needed to operate a ma aluminium pad which on Its under side la connected 
chine The saws can be run horiiontally vertically to the secondary terminal of the Induction coll by 

or on an Incline Trees can be anwed within n few menni of n flat spring When the point Is pressed 

inches of the ground— a great saving thus being ef hard against the paper and the electrical circuit la 

feeted in stump waste In felling trees of Immense completed the resultant spark burns Its way directly 

■las by the slow chopping methods hundred! of feet through the paper leaving behind a distinct perfora 
of valuable Umber are loot by oblppage because It tlon The sire of the hole thus produced can be varied 

la often necessary to cut up as high as eight feet ss desired from a large coarse perforation to a small 

above the level of the stump Ths mechanical gaw almost invisible pin prick by the adjustment of a 
described avoids much of this waste rheostat ths knob of which projects from the left hand 

w.nm side of the desk 

AX liwrrxio rxmoaATIXe rxx With the metallic point only tho perforated outline 

ST vas •mt.nii uasui sit or ncm mustoic maul of the writing Is produced bnt It may be desired to 

Though various efforts hare been made from time secure a legible distinct surface Inscription as well 


pngffreff gte* teMp iMWtomtoal JM 

there toe eMrio «tet qreUa. The mat* to drt 
tot* operator cateo t area prodaos aa oMt AMteto 
of ktt ora haadwfttt* though eaak b staotqtatr 
rett. This peeuH*rtty la a date* advaatote who* 
tt is required to aiga a ante of ahste of g tot 
■rest, a bond ud Ha dtplloato, a vriQ sod ito teff. 
for laetoad of rigalug qwh sbeet separately thq paper* 
are simply euperiapoaed and ths top skost w rite * 
upon Tbs currsat will bore Its way thyoogh ths 
whole bum of pepen ao that the rtgflatore to write* 
stmoltaneously on each and tn perfect dnpUOadna. 
Consequently tt la abeolutoly tmporeMe traudaleotiy 
to withdraw ooe sheet and insert another with a 
signature, tor It la only a matter of coaming the ham 
bar of dots or perforation marks In the aignatare qa 
each sheet, end that which dttfere tram the rest le 
obviously spuri o us As many as eight sheets can ho 
perforated by the pen at a time 


To provide tor tho waters and comfort of tho oft- 
oere sod enlisted man of tho navy during the flaps! 
year of lflll tt Is going to rest Uncle Baa Just glfffTr 
477 Of thta amount omit ON 000 win ho sport to 
buy food tor the 4«4M enlisted man. Tbs Navy De- 
partment figures that it costs the government |10t a 
year to feed each men, c w Just ft a month The pay- 
roll of the enlisted men tn tbe navy during ml win 
aggregate nearly *11 000,000 This sum wtn take 
care of 41 788 tn tbe general eerrloe 464 men In the 
Insular foroe and 1 IBS prisoners under eentenoe by 
onurt martial 

About one-fourth of the men earring In the navy to- 
day have re-enlisted Of the 4SISS allowed by law 
11 <81 men are estimated as under raenltotmert and 
entitled to participate In the allowances for town 
Ustment aad continuous service Throe figures do not 
take Into consideration the 8 000 or more appre n t ic e s . 
Baaed on the men In the service In June last tbe 
average pay of tbe enlisted men was 9>B 70 a month. 

The perquisites allowed officers In the navy will ag- 
gregate nearly three-quarters of e million dot lari in 
1911 Of Ibis amount 9144 449 will be spent in prortd 
tog heat and light The heaviest cost to the allow 
anoa granted the naval often to addition to their 
pay le to the matter of quartan tor those who can 
not be accommodated ta buildings or houses main- 
tained by the government Tbe commutation of quar- 
tan will aggregate 941S 780 while the commutation of 
rations figured at 80 oents a day will reach a total 
of I168 4M 



By this method of writing K is tepoerible to produce 
re signature exaetlr aJOto, mm tf writte Iff m 


■Bert* Wert Operated by aa Air Tirttro 

ir Hamburg Germany ta a small electric estab- 
ent concerning which the following totenattag 
■ have been published Tbe Installation oom- 
i 400 Ineandeeoent lamps end five electric motors, 
i drive e threshing machine ■ hay cutter a 
cream separator and two pumps. Tbe total 
capacity to 40 kilowatts, ns Hercules tur 
bine has a wheel 40 feet to diameter 
msuntod on top of a store tower about 100 
feet high Tbe apparatus begins to work 
■s soon as the wtod attain* o velocity of 10 
or II feet per i Nond Id this region s wtod 
of this force can be counted on tor 10 hours 
a day on the average With g wind of M 
feet per eeoond tbe power developed ta 80 
horse-power or 29 kilowatts. The install! 
tlon also Includes storage bettarfee aad a 
gasoline motor for use In calms. Tbs tur- 
bine operates to Mttafgotorily that It wre 
unnecessary to um tho g a eo tta o motor dur- 
ing a period of 90 oonaoeutm days Tho 
storage battery of 90 temanta, has a MM 
capacity of 49* ampere b mat, and funtert 
g corns* «( in ahtoores tor ares taor* 
Tfee first ret or ths sftoMtahmslst, ta** 
tag tho grettte iretfiri wre about imoo, 
whits tho Mast whMt tt ractert red whWt 


nual ooet of retetta* eff tho teeMs pibat 
is arty fl 100. whffc UM of the rid 191*8% WM 92.M 

etetefo * * r 

Tbs work of sri i nftag tho otetrie sort of th# ite* 
Tork Osairel BaflroM rate sp North Whte TfotSfie hl 

sas^xeiamgs 

teogporary taf*ri|«i at 






37 




Sctg o t&c American 




tem> t» >w** <rf wwwbw «7m 

vet study tel* Mtowb* 4C«M. U win plainly «m 
«Utt fc ftogotoftfe to gat tl aria of S out of 1 15 ao 


i i mu i ns l tit i tit n«i4 

4 « t t 711 1 114 t til Iltlt S >15 

7 t t S tit t tit lltll I 114 S 711 

ltllll 4 114 41011 4 lit 4 Tit 4 tit 

It 14 It tlOlt t tit t 714 S 111 t tit 

I N T Joim Wamuc 



of a 

a this riolBlty of an autoboat 
to my 


tamtitto. A hnmbar of roar* ago I waa reading a 
dsocrlptfop of a powder factory and om of the meana 
MM to minimise danger waa In tie construction of 
wagaatoaa la order to localise the effect of explo 
afeaks, tbe warehouse! and some of tha taotorlaa ware 
knot on the edge of a river The flee sides not abut- 
ting act the river ware made extraordinarily strong 
while the sMe fronting and opening on the river was 
made correspondingly weak. As forces aeek the ave- 
nue of leost resistance tha house ao conatrncted ware 
anategoua to a gun barrel the explosion was localised 
ahd IU foroe expended more or lsSs harmleeelj over 
the face of the stream How easy Chen to see a gaeo- 
Uao exploate rendered Innocuous to the ooeupanta of 
o motor vehicle Blmply by making the reservoir 
analogous to a gun barrel Constructing the bark and 
barrOl of tbs gasoline reservoir in cylindrical form of 
bollar plate say % inch thick tha rear end pointing 
in the clear, toward tha rear of the vehicle The ex 
ploglon then is similar to that of a rifle or shotgun 
and Is directed harmlessly away from the occupants 
The rear end may have valve eeat bearing and be 
clamped In with a spring to resist ordinary wear 
vibration and preaaun but yielding harmlessly to 
explosive foroe Thus an explosion of gasoline In the 
reservoir need cost no more than a recharge of that 
volatile spirit, and the labor of rec lamping the rear 
end O OC MoMakis 

Houston Tex 


To tha Editor of the Bommno AManraa 
We all know that the middle and west, 
of this oountry are laid out In mile-square sections 
which can be continuously bisected to form home- 
steads of 160 scree and then smaller lots whose slsa 
and location can be briefly and accurately described 
The last whole number that we reach by subdivision 
In thte manner In feet ia 186 and this would form 
the aides of a square whose area would be 100 square 
rods. 

Continuing the bisection of this 185 feet through 


To too Editor of toe 8 

Every mark s m a n te familiar with the effort of rals 
tog or lowering the rear sight on his rills Perhaps 
not so commonly understood Is the effect of raising or 
lowering both front and rear lights simultaneously 

On point-blank image too target front and rear 
sights lie In tbe same straight line when the gun la 
correctly pointed The trajectory of tbe bullet Is a 
curve Intersecting this straight line In two points 
one of which Is the oenter of the target It therefore 
fallows that If a rifle la correctly sighted for one 
range there Is another range for which It lu equally 
rorrert and It Is the purpose of this article to show 
how these two points may he located at will by oor 
rectly arranging tbe elevation of both front and rear 
sights 

The moat ocourate shooting la done with 0 H-rallber 
rifles at ranges of from 15 to 60 yards and when once 
tbe sights are correctly set for one range no marks 
man llkre to change them It may therefore be of 
Interest to know bow they may be set for correct work 
at two ranges which may be a o 


The path of a projectile <n vacuo la a parabola and 
since air resistance may be neglected for very short 
ranges and low velocities tbe parabola equation will 
be correct enough for our purposes The equation la 


p Is the distance from the lino of sights to tho oenter 
of tha gun barrel s tbe range g the acceleration 
of gravitation and o tbe angle between the line or 
sights and the center line of the gun barrel The n 
lstlon of those quantities Is all shown In exaggerated 
detail In the diagram 


81m e the angle o will I o qnlU small foi ehort ranges 
we may replace urn a with unity which Is | radically 
Its equivalent thus simplifying the equation Thin 

glvss ui 


length of *09876 Inches which approximates to the 
U B military step by 0 0816 Inch an amount Inappre- 
ciable In aetnal measurement by pacing Now tola 
tength of pace la that of the standard axe helve maaa- 
ttod from the lnald* of the hit to the end of the han 
die- It la the length of tho average human arm and 
Monlnda one Of the fourth American vara of SI or 84 
Indue which also probably bad its origin la the 
length at a pane. Being squared ft win divide evenly 
eft offeree hate any of the abovs-meutlonsd divisions 
at tend and the periphery of aneh square Is K Inch 
tean toaa that Of toe standard wagon had of toe mtf 
4le west, which to coming more Into use aa a meas- 
ure of capacity if wo make a cube of tola 4 
tea co nte nts at four snob cubes wo 
tea stted of aneh wagon bod 1/10 
would require 
oak uwch cube, fl By v 
km chhib fort «f water mors toon tha one-half ton of 
j^gyo, tote would divide into toe onUo raster 



yssatana — 161- 

v 

Taking date from a Wlnchestoi 0 22 rifle cquluod 
with globe sights and sighted for 7T feet wl have 
y mz 8/16 Inch = 0 0468 feet v = 1 000 foct per so 
HI** 

Thus 0 0468 ™ r tan a*- 

1000* 
b o 

be form 2"-| =0 In wbl h the 


product of the roots equate toe third term we have 
/If 00* \ 100t* 


e *= 75 feet 76 a, us 00408 e, = 38feet 

101 

Thcw when oca tango Is 76 fret the other is 36 feet 
-gfMch te toe does to he of any use We see also that 
ted TVfoot range Is on ton falling side of the < qrve 
aa that a tittle greater dlstaaoe will land toe bultot 
below the mark. 

To bring r, on tbe farther side of s, tt bi evidently 
necessary that p most he Increased or In other words 
both toe front and rear sights of too rifle most be ele- 
vated 

Wa will now find the value of p ao that toe gun will 
shoot oorreetly at both 7 r and 160 feet Aa before 
/1W i woo* 

'-(in’—r-'-.-n— * 

Taking the product of toe roots eqaal to the third 
term 76 ISO a 


- p p = 0 111 foot as 1 17 laches 


111 

Item by astting toe front sight 117 tnohan above the 
oenter of tha bore and elevating toe rear right tin 
to* t*a shorts demetly at 76 feet tt will be found 
•W torrOrt at 150 test Moreover ft may be shown 

4?^* -* * dlt ° -‘In- 


sights may also be determined from the equation tat 
ft te much easier to gsi this angle right by means of 
trial shots, as It ia vary small and dtfficult to meas- 
ure Its determination ta as follows (n equation (3) 
the son at the roots equals the coefficient of r with its 
1000 

sign changed Thus 76 + iro=3**5 = tana 

101 

tan no 0 00801 a an 18 min. *7 sec 
Of coarse all tha above results are baaed on tha 
assumption that toe veloolty li t 000 feet per second 
which Is about correct for a 0 1 short cartridge Be- 
low is gtven a table In which the values of p are 
worked out for other velocities and ranges 
Air roe Is tones which causes tho projectile to depart 
from a parabolic path will have the general effect of 
causing toe tabular values of p to be too low but this 
effect Is not very noticeable for the ehort ranges and 
low veloi It 1 m whti h are common In 0 22 i allber marks 


The remits are not Intended to ai ply to high power 
rifles and long ranges although tho departure of the 
projectile from a parabolic path does not alter toe 
fart that any rifle may be correctly sighted for any 
two ranges within Its limit 



The Ll*hl or Ike rtlregg 

After r frrrlng to the original work of Profs Lang 
cy and Retry and describing accurately their methods 
of Investigation Dr H 1 Ives and W W ( oblents 
draw rn m tl elr wn Investigations the following very 
Interesting tntlusl u as to the relative efficiencies 


The ft! len y of the light of tho carbon fllnraant 
lamp la 0 4J per tent In other words of all the energy 
ol S nied only 0 43 per c nt Is LOnvurtcd lnt light 
The I ungsten lamp has au effl I n y of 1 3 per cent 
and the mere try or 3 8 l er cent The efficiency of 
tl e light or the firefly Is 16 per ent Making the 
(ompartson In anothei fora the urbon filament lamp 
has an effl loncy of 83 watts per mnan hemispherical 
candle the t ingste i lan | If per candle and tlu. 
metallic hit or watt per candle In comparison 
with thee th fliefly has sn efficiency of 0 03 watte 
per candle 


The 4 iimsl ••SplMsest 

Thp cun out BirruMrsT No l "77 opens with sn 
Interesting article by tbe English von ee pendent of 
the SnsMinc Amksi an on the Madras Harbor Works 
which Include a north breakers er arm 1 oOO feet long 
to protect a new entiance E A Allcut writes on pro- 
ducer gus tor engine fuel While means of Illumination 
have been developing and the organised systems of dis- 
tribution have ramlfled throughout the community 
there has been another and very different development 
going on vis the growth of a branch of ton science of 
optics which deals with the measurements of luminous 
values and which has been embodied In what Is now 
called Illuminating engineering Dr A 1J Rockwell 
writes on tbe Incandescent and arc light In inedlcln 
Cartagena de Indlns is It v as ti rated by the, sn 
rtent governments and nov siokpn f In Colombia as 
The. Heroic City has mere t (lu tragic and melo- 
dramatic In her history than any other town on the 
western continent Tbe story of this community Is 
told by Isaac A Manning Tbe year 1909 marked th, 
three hundredth annlvetsary of the Invention of th 
telescope tho occasion Is fittingly described by Pi of 
J L E Dreyer in vn excellent article on the history 
or toe Invention of the telescope Mr ( buries Rich 
ords Dodge contributes null on forest destruc 
tkm by Insects t rsos forest fires 

Tbe Rattle River Visdu t of the Grand Trunk 
Pacific Railway 67r % miles wist of Winnipeg com 
pleted In December 1908 Is a steel plate girder vladu, t 
8 373 feet long between abutmonta and 1R4 feet high 
from base of rail to low water or about 139 feet aver 
age height above ground It comi rises a lfO foot 
deck truis span creasing the main part of the rivet 
channel one 70-foot plate girder span and fifty one 50- 
foot plate girder spans retting on twantvalx steel 
towers Thus the tower spins me of equal length with 
the intermediate spans. 1 e 60 feet The substructure 
Is of concrete tbs two We r piers and most of tbs tend 
footings befog founded on piles 
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THE NEW NAVAL HARBOR AT $ 0 V E R 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


Ths harbor facilities of the British Admiralty hare 
bean greatly extended by the recent completion of the 
new and nxteneive works at Dover at a coat of some renlsnt headland or other natural b 

1*0 000 000 Dover Is a point of considerable strata*! advantafs could be taken so that to 


concentrated or at area of <10 acres, by the onaffirnalMi of a protaetloA 

i no ooa arm on the aaatant side of the slight bay projecting 

of which tMt fact into the aea the redamaUon of S 000 feet of 
: the port foreefcors at tbs base of the cliffs tha sxtanaloa of tho 



Ventral view sf the harbor (ram (he east 


cal Importance and the necessity of semi refuge for into a harbor of refuge easily accessible In all weath existing Admiralty pier used by the vessels engaged 

war vessels In Its vicinity sms advocated some hun era and which would be ompletely safe necessitated In the cross channel traffic with France and an Island 

dreda of years ago l nfortunately however Its geo- elaborate development works breakwater between the two extremities of the land 

graphical situation Is an h that It Is exposed to all ft was In 1896 that the government decided to ton arms 4 XU feet In length The general design of the 

Seas between extreme oast and extreme wsst the vert the port Into a national harbor with ■ low water works may bo gathered from the on cm ponying plan 
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In* The subaqueous work 

ot dlvtag bell* Mott of these had M Internal meas- 
urement of 17% foot hr 10 foot and OH foot headroom 
with a weight of M ton* whan ont of water and about 
6 tom when submerged. They wen fitted with tele- 
Phonic communication and were provided with eke 
trie lighting The aea bed wti Aral cleared by mean* 
ot the grab excavator* to within about 13 Inches of 
tbo requisite level Then the diving bell defended 
and tha men wltbln completed tbe work and eacavated 
tc about 3 f«et below the level for the foundations of 
the superatruc lure Owing to the eevc rlty of the scour 
and tldsl action the root of tbe breakwater on Its outer 
tare Is {rotictcd by a masonry apron about 25 feet In 
width built up of concrete blocks ranging from 9 to 
14 tona In weight and 3 feet 6 Ini Uba deep The bed 
for the apron waa excavated to a depth of 1 feet by 
divers From foundation level up to low water the 
blorke are b milt d together by varying the length of 
the blocks and are doweled In the vertical Joints with 
4 to 1 concrete sausage dowels of circular section 
Above low water the courses are bedded and grouted 
In 3 to 1 cement mortar while the outside blocks above 
this point arc faced with granite the stones being well 
bonded Into the tone rein matrix 
The reclaimed area Ilea at the foot of the cliffs and 
baa a length of 2 300 fee t by a maximum width of 380 
feet the apace being some 23 acres On this expanae 
It la Intended to erect the various buildings required 
(or repairs stores and so forth as well aa two pro- 
tected reservoirs for the storage of gasoline for sub- 
marines a station and depot for which la to be estab- 
lished her The eastern arm prolecta seaward from 
the eastern extremity of this reclaimed area In a south 
erly direction for 2 942 feet The construe tlon of this 
southern breakwater waa among tbo moat difficult or 
the whole under 


exposed position and 
the great depth of 
water The average 
depth on this section 
of the foundations be 
low low spring tides 
was about 47 feet the 


Scientific Annette*!* 

accomplished by means blocks wen lifted go an to be gripped by the O o D M * 
had as Internal mesa- cranes and then reset On another oeceelan a VMM 
entering tbe hartOT fettled the timber stafteg. 



coaseqoenoe of the emceed character of the petition, 
the fall (one of the southwesterly and easterly storms 
was experienced the wave* sweeping over the wort*. 
Owing to the elaborate precautions adopted however 
no valuable plant waa lost though at times the heavy 
staging showed striking evidences of tbe battering by 
wind end wave It may be mentioned that tbe qnan 
tlty of water required during aa ordinary spring tide 
and which flowi through the two entrances is 17000 


. - ■* tote* fcw* 
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log 

tares which nevertheless have proved efficient In prac- 
tice The grate of the furnace Is euived up at each 
Mde of the boiler *o that tbe forwsrd part of the 
holler la half submerged In the fnol which comes In 
direct contact with the boiler shell The fire burnt 
Its way up through tbe coal which as It Is oonsnmed 
(cede downward from opposite sides of the boiler 
while there Is a downward draft through the ooal 
which carries the gases to tbe bottom of the furnace 
and here they combine with air that passes through 
admissions at each side of the ash pit and flow* be 
tween the grate ban up through the Incandescent 
fuel The burning Rates then flow through n nar 
row neck Into a corrugated Due of largo diameter 
which oonducta them to the rear end or the holler 
after which they pass through the holler tubes to the 


At the recent Congress of OemM ******* *9 
Frankfort m tbs Mein, Dr W von OecbelknegeW 
W m rets t** preliminary oommnnleate on tbe re- 
sult* of ekperimsM* mqde In cowjn action with the 


■hew the deoom 
pasttkn or ordinary ooal gas la vertical retort* to 
yield in normal operation a balloon gas pf a speelttt 
weight of about 0 438 so that about Oho kQogrtafea 
would be the lining power of one oubto meter Ad- 
cording to the Statute* and BegulaUons of tha later- 
national Association of Aeronauts the buoyancy of 
one cubic meter of street gee has so far bean ah* 
culated *t 0 700 kilogramme and that ot hydrogen 
gas et 1 080 kilogramme It is tree that to ec a nse 
tlon with oortaln hydrogen plants a gas of a Uftiag 
power of 1196 kiloinmma la sold to have bean ob- 
tained and that the official figure of 0 TOO kilogramme 
would he too low tor a number of ga* works, cor- 
responding to too great a specific gravity via. M( 
During the Gordon Bennett ascents at Berlin a gag of 


of the official International figures above stated the 
lifting power of tbs new balloon gaa would bear a 
ratio or 1 own 060 to tha lifting power of hydrogen 
This would mean that k bsOooa of a capacity of 1 000 
cubic meten would be able to lift 140 kUagramresa 
more than a balloon 
of the same capacity 
HI lad with ooal gas, or 
else the ala* of a be) 
loon with tbe same 
lifting power could be 
reduced by 30 per 


68 feet Work was 
commenced In Au 
gust 1904 and by De 
< ember of the same 
year 490 feet of faun 
datlons waa complit 
ed and the 


the 

level of low water 
When the extension 
on the western pier 
had been completed 
and the plant there 
used was transferred 
to the Island section 



at a much higher 
pressure 1 000 feet of 
foundations being 

completed In a year while In two months alone 1 14 
blocka were set In position 
The width of the structures at foundation level 
rungs* between 62 and (7 feet In the case of the cast 
era arm the width at deck level Is 47% feet while that 
of the southern breakwater la 40 feet and the Adml 
ralty pier extension 46 feet In all case* the height 
of the deck level above high water spring tides la the 
same vis 10 feet 

The extension of the existing Admiralty pUr was 
commenced In August 1899 This arm was to be dou 
bled In length that Is to 4 000 feet and In this case 
owing to the existence of ■ revolving gun turret oo tbe 
old pier head which It was decided to retain the pier 
had to be widened for a distance of some 6B0 feet In 
order to permit tie railroad tracks serving the steam 
ship bertha to be laid 

Both the western and eastern piers aie provided 
with a parapet 11 feet and 10 feet wide respectively 
the top of the former being 48% and that >f tbe latter 
89 feet above low water The deck of the south break 
water however Is quite level though similar pro- 
vision can here be made if and when desired 
The works hate given employment to from 1 BOO to 
1 906 men and eonsld ring Its character the aerldenta 
and fatalities have been Insignificant No deaths or 
permanent Injuries were recorded in connection with 
working In compressed afr either In the diving bells 
or diving dresses During construction several exott 
lug Incidents occurred While the a 

i the liner “Deutschland ran 
a stem and removing a 
Aa a result several blocks had to 
not To carry out this work aa in 
lesions hydraulic ram waa as pec tally evolved compels 
tag a hortaeatol cylinder haring vertical ram* capable 
af exerting a lift of 190 tea* by mean 15. of which the 


Front elevation and longitudinal section ehewiag tbe euived grata sad lab 
a xovxi milu An ynuAox ooxitxuqtiox 


alack Groat cere is taken to proportion the stark to 
the surface sies of the tube* and flue so that the 
highly heated gases will pass slowly through the 
boiler and dollver the maximum number ot heat 
units for the generation of steam The side grates 
of the furnace are provided with rocking ban which 
may be 1 pentad Individually but they are prefer 
ably connected lo a single shaft as shown In the II 
lustration by which they may be operated all at 
ones either by hand or mechanically to shake tbe coal 
downward toward tbe bottom of tha grate The lower- 
most part of the grate la provided with a section which 
may be reciprocated lengthwise when shaking down 
the hre Ordinarily the fuel tends to feed Itself 
down tbe side grates and It la merely nrrnisrj to 
supply It with suffloleot coal at the top Tbe fuel 
U thoroughly dried as it progresses downward so that 
there is little chance for the production ot (moke 
despite the fact that the Inner wall of tbe furaac* 
water cooled boiler shell Most of the 
to the furnace enter* the side admts- 
sloas of tbe eah pit which are provided with 
to regulate the in take of air 
I* the spring of 1907 one of tkeaa haiUra 
stalled In a factory at Dover N J 
of two hollers of 64 and 90 

The new boner on the usual rating ot grate ares to tbs 


test it was found 

98 8 horse-power Formerly a stack IK feet fatgfc was 
required but with * new boiler to* stack wto re- 
duped to on* extending but 96 feet store the toller 
Tbe boiler we* f fieet la diameter and lt% feet kmg. 
cflntatatag 14 84*ch tehee TO* nest of The ttota 
flr * — — “ ' *— ■*-- '* 


1 details *f the holier. nor any' cpther heavy 

hydroearbefi capable 

of itUoklAf t 

toon cover Th*\| 

reUeal fact that ooal gaa la decomposed by gnat 
which is underlying tha process has long bean t 

and teems to bare been Drat discovered by I 

about forty yean ago However the etmcmip ^ M 
experienced in utilising this reaction for the produc 
tlon of a light gaa on an Industrial Sdkle proved far 
greater than had been supposed The most lmpcwtant 
point was to produce this gas during the ordinary op- 
eration of the ma works and In the — m« retorts la 
which tbe ordinary ooal gas Is generated The In 
ventor therefore used the vertical retorts at the Dsn- 
seu gas works He is now enga* 

Intended lo ascertain whether tbs pi 


annual report of Major Jay J Harrow, at toe United 
Mates Corse of Kagtasere Th* aqueduct ere** M 
vaneyi an 4 bridge* and It etnhqqkawn ts oontstatag 
culvert*. The only algae at deteriorate wer* fete 
It Is reported ta tmllned parte* ot th# e**Mt 
otter* * saga qaenoty of rook tod (alien bon to* 
roof and sUe walk it wn* noted feat theWtotfe 



totoehptt tog toSn$Ma tojpa 
of till ft* got ft* 


fine was IT (note to dUnpetaf. 
This tote h*q toe* to am 
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A *** to*** «C «BTta| p«mm »ko in u- 
*MNMpv Injured, «r othsrwtes incapacitated ta being 
Ml* If to* Nnr To* Km Department Ordinarily 
tta o ao MM Wi n — sun to turned taco downward and 
the* tUtod u vm Uo kM« after which be to ptaced 
antona tte lramaas shoulder The ut method ooa 
atoto ef throwing the burden acraaa the back ow both 
*MMn« teatead of oaa aa heretofore The right 
thl* and right upper arm of the toon that to being 
carried are gripped between the firemans arma and 
tef etoaa to the armplta Thla leaves tha fireman a 
feteareta and both toga free Formerly the fireman had 
tha to* of hot one hand and arm making it a dll 
ftonlt matter to carry a victim down a acailng ladder 
With the new method the weight of the harden U 
supported in a poalUan where a maximum load can 
be carried with miatmnm exertion The one that la 
named la firmly looked on the fireman a ahonidete by 
tha powerful aueclea of tha shoulders and upper 
anna With both forearma and bande free the toe- 
man ean carry a bunjaa down a rertleal ladder 
without danger of railin g and can even elide down 
the ladder after a little practice To Dr Charlie H 
Duncan whoae work at one of the emergency hocpltala 
of thte city bee brought him Into contact with firemen 
and othere injured at Urea the New fork Pin Depert 


1 it take yon to make themf I in 


in the weet end of London Thle ambulance U the 
pr op erty of the Animate Hospital and te naad tor 
conveying doga to and fra It neembtea a Noahe 


A TAOVVK OUini VOB QLBAXXM iTUIL 

The war against dost which te now eo eacoeaafally 
waged in homes by means of racunm cleaning tub 
chines should undoubtedly be extended to la lude 
street cleaning it te just ss Important to keep tba 
duet down when sweeping streets and more so becattee 
street dost te always heavily laden with disease germs 
which are a constant menace to paaeersby and par 
tlcuUrty to the street sweepers A me bine has just 
beau perfected whl h works somewhat ns be irlu 
clple of tbe (mailer household vac am rleaners The 
dirt and refuss of tbe surface ov r wbl h tbe machine 
travels te gathered by routing brual es and then by 
pneumatic power Is sucked or lined Into ondulia 
where tbe h eerier parts of tbe refuse ere extra ted and 
deposited In closed receptacles The fine dust which 
it has been impossible for mechanical sweeper* as 
heretofore devised to dispose of 1s rerrled onward In 
cloaad conduits and we ted down so that It may be 
tahen off In tbe form of silt 

Tbe suction me hanlsm is operated by the engine 




nraiT O HAH t nmuil By acta 

several yean I have been eoUeUlng specimens 
art jackknife whittling Among those who have 
bated specimens la Hr George W Lockwood 
Ridge Conn. About two years ago be supplied 
specimens at chain whittling from a broom 
that were far above the ordinary For n time 
trded them aa tha beet in existence A little 
I obtained some triple chains from e Phltedel X 

(Xpert that slightly excelled those by Hr Lock 
whose attention was called to tbe Philadelphia J /y 

Hr Lockwood determined to go him one bet 
lad tha results were tha two chains and orna 
ivnewts shown herewith These are by far batter than 
tkhy othere I have been able to obtain Bgch chain 1s 
yftnn a piece of wood of broomstick shape the cutting 
without break and done with an ordinary lark 

Tha ‘seated bourxlaaa sections are especially vans one 
and skillfully dons The tour gtonssa turn dean in i 

to i (to or sections As will he readily sen fashioned 

links are symmetrically shaped and well finished six hours 


whl h propels the macta ne tl e pow r ( tl < 
being utilized In tbe process of separating a 
Inr the d at 

By actual tests recently made nder tbe 


■OTOB AnCLAJCX VOB DOM. 

Ark In ahape and te drawn by a 1 hone-power 
motor ye e to which It 1a atta bed by means of m 
Ingenious coupling device which prevents the ambu 
lance overturning when raveling around comers Tbo 
ambulan e is mounted on easy springe te fitted with 
pneumatic tires end te well padded Inside In order 
to minimise vibration Being motor drawn It can do 
ong jo meya expeditiously and ailing animals can 
be conveyed to the buepltal end treated without delay 

A BOTXL lAIDei 00MT1UCTI0B 

An emergen y bridge onstructlo which appears to 
base o eldereble mcrl was re ently rxl Ibltnd be 
fore the Brltlel War IA e It o uprises only three 
different j lecee 111 strated at A B and 0 In the arrom 
panying skcl h The I art A Is tbe rampreaelonal 
m n her end la the only part whl U would have to be 
arrled In it n k Parts B co d be chopped out of tlm 
ber gr w ng In the vl Inlty while be tie rode 0 could 
bo for tied on II a si o or rope r preferably wire Tbe 
onstru tlon of tbe b ldgo will be unders ood by re- 
ferring o tbe menbere shown li dotted lines at the 
right hand end or he I ridge A roesber which runs 
through th last com preea tonal members of the bridge 
serve* ss a pivot for two more comprcsslonal m mbera 
that are cen m y fulcrun ed hereon Whan ths two 
oraprcsaional me bars are swung around aa indicated 
by the arrows tbe tie rod Is drawn taut and serves to 
take Its share of the load In building ui e bridge of 
thte sort the o ter end o ild be sui ported on a boat or 
l ont >on while the engineers sere adding the successive 
pairs of members to tbe shore end of the bridge until 
a euffl lent span was produced to res h acrian the 
s ream The oo it ruction was designed particularly 



for ss In rclnfor lug a on role arch When used In 
this way tbe ompresslonal bars ould bo placed at 
the utalde and after the concrete I ad set they could 
be removed for use In building tbe next arch. 
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This is the Flag Peary Nailed to the 

The most significant trophy of modern times. 
Warmed by the midnight sun and drenched 1A 
the fogs and snows of the Arctic, it has waved 
at the apex of the earth, where a day and a 
night are a year, and every direction is south 
No battle flag was ever planted in the enemy’* 
stronghold tfter struggles as severe as those 
u hicn earned this banner to die goal It is the 
Star Spangled symbol of courage and endup* 
ance and faith beyond comparison It is the 
emblem of man’s conquest over every obstacle, 
the triumph of spint over matter 
We have taken this priceless trophy, symboli- 
cal of all that is strongest and most enduring m 
American character, and have reproduced it m 
fac-simile in colors on the cover of the February 
number of Hampton’s Magazine Every man, 
woman and child in America should preserve 
this reproduction among their most treasured 
possessions The magazine can be bought, but 
the flag cannot — like all priceless things, it can 
only be given away 

Read Peary's Own Story. Now appearing 
exclusively in Hampton’s Magazine Every 
C* I*. onrhM .1 909 instalment is complete in itself In the Fcb- 

^ ^ ‘ ruary number Peary tells about selecting the 

Eskimos for hu last expedition, and describes 
their life and their strange customs , what they have meant to him, and what he has meant to them No 
one can understand what it means to discover the North Pole, unless he knows about these strange people 
who helped Peary to find it 

Whoever takes pride m being well-read and well-posted in regard to the world’s progress, should read this 
story of the greatest discovery since that of C olumbus No other magazine feature nas ever aroused such 
widespread interest among thinking people 


HAMPTONS 


“The Best Magazine in America” 15 CENTS 

The cost of the editorial and art work and allied executive HAMPTON 
work in each month s issue of HAMPTON S amounts to more than enter 
about $25 000 cash entirely in addition to the cost of printing It goes to the h 
paper distribution etc (One feature Peary s Own Story history — things 

to appear in only eight numbers lost over $50 000 alone ) This Hundreds of th 
means that you get $25 000 worth of high-class 100% readable most eminent r 
magazine material for 15 cents or about 1 800 pages of the pud phenomem 
best reading matter in twelve numbers for $1 50 best work 


February On Sale Now 


HAMPTON 8 is the new type of magazine It gives you 
more than entertainment It tells you news and information 
It goes to the heart of the really big happenings of current 
history — things all live men and women ought to know 
Hundreds of the best fiction writers scores of the worlds 
most eminent men — men who do great things— are being 
pud phenomenal prices by HAMFl ON 8 for their veiy 
best work 


Scores of Other Great Features and Fiction by World Renowned Writers 


L vely interest ng and nforn at ve art dee on inch Theodora A B ogham Alexander Hnn e Ford Bheta 
i*dc variety of subjects as Kaiser W 11 e m 1 sych Ch lde Dorr Thomas E Green and others 


Food Pol tea woman a Wok Japan etc etc IwT _ n, . A.,,, to Oi«n . 

d?y“ w undone” vl ^^\*T5ea‘ 1 * ** ° fth * J*£ dth ,nd V,U1 *y »• 3™ * » aowheia 

'T- rehmarj Th. Consuming PUme a greet 
other subjects of national merest tragic love story of tea life written by that master 

Ran Baaah tells us of U billions of dollars worth narrator of sea stor es James B Connolly whom 
of copper coal gold and othe p operty now owned Rooaevslt chose to be the KlpHn* of our Navy 
b y. U ? el e 8 * m l a .^. U , J t ? Wm *• P*** 4 ,w * k “ The Eleventh Hour is the nut of the famous 
ti mes sob Mc I other Traat Psychological Detective a e ri es 

Charts. Edward RmaaB shows clmrly and lefln tely aewtlt ^ dAective Action by Edwin Bafanar 
how the colossal fort nes of Hunt ngton Ham man ^ . tL^mr Bav la a 

a-. 7 

Other arti lea ftnelj mportance by Lincoln . Opportun t> by Helen Brook! la a twee aar 

Strife \ ance rho peon Jndaon C Well ver don c tale of a man who did not make good 

Samuel Hopk a Adana Judge Harrs Dickson Oder atones by Ctom Morris Honors WUaie 
John L Matthews F gene P Lvle Jr General Sarah Joseph ne Bay lass 


Every month beat abort stories written by sndi 
well known men and women aa Rex Beach Jack 
London Hama Merton I yon F Hopk naon Smith 
Josephine Daskam Bacon Mary R S Andrews 
Oonvernenr Moma O Henry Reginald Wright 
Kauffman Perceval Gibbon Rupert Hughes Mery 
E Wilkins Freeman Georgia W Pangboro RQto 
Parker Butler Arthur Striagar Catalina Pees, Maty 
Haaton Vorae Lincoln CbfcSd Myi* Kelly George 
Fitch and Lloyd Oa bourse 


ary somber (with the Norih 

tbe March esBibw— also wnd 

porttafi of Beery alee 11x14 ii 


magaalne itself and Judge t by its contents Send us 15 cents and we will mafl yen the manSatoe fee three 
months and and you a photogravure po tra t of Comaaadtr Peary free. AJgr rtndtog three ooffha V* 
believe yon will become ■ permanent buyer 

HAMPTON’S MAGAZINE. 79 WEST 35th STREET, NEW VGKH 
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You Buy Ability, Not 


Material, When You 


Purchase Our Coal 




Coal only starts at the furnace. The 
steam it produces runs ypur -factory, mill, 
electric plant The better the coal the 
cheaper the steam. 

Pardee is an economical coal. * 

Its uniform. Uniformly good. It ^ 

has high steaming ability. It is ex- unum> 
ceptionally high grade bituminous C 

coal. It all comes from one basin used 1 
— in Cambria County, Pa. That’s hirers t 
why it is always the same. « 



Pardee is carefully inspected 
and prepared before shipping, 
which guarantees clean, efficient, 
steam-producing coal. This is 
boiler-room economy. 


Ash in Pardee is At the min- 
imum. Another point of economy. 

On its merit alone Pardee is 
used by conservative manufac- 
turers throughout the country. 

Whether you have a large or 


smfjl plant, it will pay you to look 
into this. Our mechanical en- 
gineer is at your disposal — with- 
out charge. Particulars supplied 
inquirers concerning 




mi 


PARDEE Bituminous GOAL 

PENNSYLVANIA COAL &.COKE COMPANY 


T. H. WATKHIS, RmHw 


MAKE 'IP TO S/5 A W* hH 
AS A W .TCHMAKCI-- 
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WAVE YJUUUI IHIF 

W AS It a last despairing protest of Old 
Ottan. win n ln> lifted his glaul hand In 
the blackness of thu ulgbt of January 10, 
and smote- the Lusitania ' a biOW which 
lacked and spllnlered her lofty bridge and pilot house, 
76 feet ubuve the sea and rruMhed down her forecastle 
deck and decks beneath, giving them a permanent 
depression of several InchcssT For Unto was, and not 
so very long ago, when the a* a was thu undisputed 
master of the ship, and whenever Neptune saw 111 to 
open the vials of his wruth and send bis league- 
long rollers across lh« drop the proudest ship of 
the day must needs stop at ills bidding If she did 
not ludeiil turn and tun befon thu lury of the blast 
Of lata )nn, man, by vlrtun of Ills knowledge and 
met hanltal skill, has been building in ever lm nosing 
lengths and breadths, and with suih riaseleus en 
largemruls of hunker and boiler rnom — lie tins so 
multiplied horse-power, and hus called to Ills aid so 
many ingenious coutrlvauies fur spued mid slriugth 
and safely, that old Neptune must for many a decade 
past have fori seen the humiliating da) when lu could 
no longer hold the destinies of the bold sea vo)ager 
la bis baud, and no longer aay to him Thus far, and 
thus slowly Shalt thou go' 

Following thu hint of ultimata victory which was 
supplied by the “Lusitania’ and ’Campania,’ came 
that wonderful ship of the Hamburg Amerli an Line 
tbe "Deutschland." nud lliu even larger and mare 
powerful ‘ Kaiser Wilhelm" and "Ceclllo 1 of the 
North German Lloyd, and with tho advent of each 
giant vessel, mans growing mastery of the neoan was 
shown In ever Increasing speed, anil a closer approxi- 
mation la tlmaa of departure and arrival to the regu 
larity of transportation on land 
It waa reserve d for the steam turblno tu supply 
the last mechanical device which waa to glvo to man 
la his age-long struggle with the elements a weapon 



castle deck was awash, jnst at tbe moment that a 
wave of glgantle proportions loomed up st tbe bos'. 
From tho fact that the solid water swept entirely 
over tbe pilot house and the coraiiass stand upon Its 
roof, which latter is at least 80 feet above the nor- 
mal waterline, thla wave must have been game 
36 feat blgb measured from tbe trough The sea 
was breaking aud therefore tbe tnam of water must 
have had considerable forward momentum Tbe ship 
itself was runulng at half speed, and met tbe sea at a 
speed of from twelve to thirteen knots When tho 
mass struck the breastworks and pilot house, every 
one of the stout wooden storm windows wss burst 
in, the woodwork being stripped clean to the sashes, 
and the stout steel framing between the windows was 
forced several lmhes Into the pilot bouse The sea 
swept onward, driving a piece of the woodwork bodily 
through n hardwood teeing containing a portion of 
the dre-flghtlng apparatus The quartermaster was 
borne back against the bulkhead behind, carrying In 
his hands the wheel which was torn from its standard 
Tho mass of wster then swept into the offleera’ ward- 
room and staterooms, filling them breast high with 
water— and this, be It remembered, st an elevation 
of 76 feet above tbe norma) sea lovel 
Now, since the ahlp Is some 80 feet broad at this 
l>olnt, and tbe distance from tbe pilot bouHe to tbe 
stem must be at least 160 feet, and since, in order to 
roll over tbe pilot house, tbe waves must bave been 
some 35 feet In height, at least 4,000 tons of water 
must have awept over the forecastle deck — as anyone 
with a pern II- and pad may easily figure out for him 
self It cannot lie poealblo that tho wave fell with 
muili vertical impact, or the decks would have rrum 
pled up like an cggahell, but tho momentum waa 
sufficient lu crush the forecastle deck and the three 
decks holow a few Inchca down Into the body of the 
ship, leaving them with a permanent set Dramatic 
evidence of the enormous stresses to whhh the ship 
was subjected Is afforded by the stanchions and solid 
steel bulkheuds below the deck, which, In some places, 
burkted out of the vertical as they yielded b ucalh 
the load nliove Had (he ' I usltanla" not been built 
of special strength to stand surh buffeting as this, 
tbe results might easily bate been very serious Indeed, 
and so urc Inclined to agrip with her captain In his 
belief that many smaller and less sinully built ships, 
which have dlsuptiearcd utterly at sen, may havs 
been sent to the bottom by tho crushing In of llielr 
decks under so-called tidal waves" of these dl 
mansions 

unroiTHiAL ruLowram nr mnriiaiTT wou, 

T HN University of Kansas has inaugurated a 
syslem of industrial Fellowships, which Is 
based upon a broad, y similar practice thnt 
has already been followed to sonio extent In 
Euroi>e Some three years ago Prof Duncan of the 
Department of Industrial Chemistry directed the at- 
tention of manufacturers to tho necossUy rnr greater 
technical clficlenry, and suggested that this might be 
promoted if the manufacturing Interests in the field 
of Industrial chemistry cooperated with tbe universi- 
ties by establishing fellowships Tor research In err- 
laln specified directions. At the present time eleven 
fellowships have been established cf which eight are 
now lu operation A full discussion of tbe schema will 
be found In tho current Issue of the BtWLrurvT, but 
the general scopo cf the movement may be gathered 
Tram a consideration of tbe following fellowships 
which ere among those which have been already estab- 
lished 

A Fellowship for nn investigation Into the chemistry 
of laundering, with a view to saving laundered fabrics, 
♦600 a year with 10 per cent of the proflu. 

Ad InrceUgstlon Into the Chemistry of Baking estab- 
lished by the National Master Bakers’ Association, 
with the object not only of improving the chemistry 
of broad but of providing for the association of a 
trained expert on whom they could thereafter rely, 
♦600 a year together with a sum to be settled by arbi- 
tration 

An Investigation Into the relation between the optical 
proper* leu of glass and Its chemical constitution, ♦1,600 
a year and 10 per cent of the profits. 

The discovery of new utilities for osono, |2,000 • 
year aud JO per cent of the profits. 

The general form of the agreement calls for an In- 
vestigation to which tho holder of tho fellowship gtres 
his whole time and attention, with the exception of 
three houra a week which he devotes to work of In- 
st ruction in the Chemical Department of the University 
The Fellow, who Is appointed by the chancellor and 
. other officers of the university, most have a reputation 
in research, must boa member of tbe university, must 
work under tbe direction and advice of tb«c Professor 
of Industrial Chemistry, and must forwsrd through 
him to the Induitrial company, the dcaon of the fel- 
lowship, periodical reports of ths progress of h Is, work 
All discoveries made by the fellow during the tenure 
of fho fellowship become the property of the Industrial 
company, subject to the payment to ths fellow of Id 
per cent of tbe tret profits, la the event *f any dis- 


agreement between the depot* and the hohfer, tha 
chancellor of the uni ts ratty, or his appointed, la mu- 
tually accepted as arbiter 
Tbe advantages accruing from these fellowships, ac- 
cording to Prof Duncan, are that the university gains 
Increased opportunities for promoting research, that 
It obtains three hours a week of gratuitous and skilled 
instruction, that the manufacturer obtains the ad- 
vantages of vastly Increased laboratory facUltisa and 
full library facilities (for leek of which factory re- 
search has been most seriously hampered In the past) 
that the manufacturer baa consultative advantage!, 
since the fellow appointed la at liberty to question 
specialists In the different fleMa of chemistry, that the 
manufacturer la freed from supervision of the work of 
research, and that on the termination of the fellowship 
he obtains. If he so desires, the services of a nun adu- 
lated to this particular need Aa regards the fellow, he 
co-operates In the advantages above ascribed to tbe 
manufacturer, he obtains an Inside knowledge of fac- 
tory processes, and he la freed from the petty Inter- 
ferences aud jealousies or shop employees and the “pot 
shop" judgments of factory officials. Moreover, If he 
makes good, he obtains a position for which bis train- 
ing during the fellowahlp renders him peculiarly qual- 
ified. 

Finally, elnce at the end of the three years’ term, 
all work done under any fellowahlp must be published 
free to tho public, the latter becomes one of the most 
important beneficiaries of the new eyatem. The Inser- 
tion of thla last clause was at first resisted by somet 
of the manufacturers, but In the end the donor, when. 

11 wss pointed out to him that a really progressive* 
manufacturer would find that three yuan would give 
him a sufficient start of competitor*, withdrew hi* 
objections 

TBE BOOB AXD AADIO-AGTIVITT 

T HE probable Influence of the moon's move- 
ment upon tbe radio-activity of tho air la 
brought out by M Paul Betaon in a papor 
presented to tbe Acaddmle des Sciences 
We find that different authors show great variations 
In llm radio-activity of the air and M Besson 
concludes that this radio-activity romus from the- 
ground, as Elatcr and Ueltel nlso suppose He made 
experiments In the summer of 1808 and 1901) and 
showed that the variation in the activity of mineral 
water varied with the atmospheric pressure, bo lug 
highest when the pressure lowered Other authors ob- 
served the naraii fact When the barometer descends 
the emanation from thu anil Increases, and the con- 
trary But he noticed other variations which were- 
unaccounted for, and thought that they might romc 
from the tidal movement of the earth s crust, which 
WHS shown Id a striking way by Jd Charles Lallemand 
of I he Bureau or Longitudes When the muon passes, 
the meridian It causes a tidal wave in the earths, 
crust, and the emanation from the soil Is maximum 
at this moment, and vlci versa, at least os may be- 
supposed The author's observations lend to the fol- 
lowing conclusions As regards atmospheric pressure 
alone for a one-hour tost which la -constant with rela- 
tion to the moon's passage at the meridian and thus 
excluding the moon’s Influence, tbs radio-activity In- 
creases when tbe atmospheric pressure decreases, as- 
above noted As to ths Influence of the moon, we find 
that at a constant barometric pressure, tbe activity Is 
maximum for the passage of th* moon at tho meridian 
and minimum fur the passage at the other aide The 
author hopes lo make a more complete series at ob- 
servation* in order to establish bis hypothesis If they 
law of variation of the emanation coming from the 
earth could be established, we would ascertain the- 
principal cause of tbe variation of th# air’s radio-activ- 
ity Should It be found that the moon’s movement 
caused changes In th* radio-activity of th# air, w» 
would bave tho proof that the moon has an Influtnoe 
on tbe changes of weather, according to tbe popular 
belief, this being caused by multiplying or lessening 
the center* of condensation of water vapor, outside of 
air pressure effect* and other*. 

Mr T H ivedbarg has succeeded In obtaining by 
ultra- violet radiations, colloidal solutions of various- 
metals In different liquids. Th* metal to be pulver- 
ised should be perfectly freed of any surface oxide*-' 
After bring covered with tho solution In. a flat boWl, 
It la exposed from above to the radiations of p quarts 
gloss mercery lamp. After a few minutes the liquid, 
when observed In the ultnrmicroeoopa, shows th* 
characteristic aspect of a colloidal solution. Different 
metals and solutions show a rather different bsftarior. 
Thus silver, copper, tin and lead wore brand to be- 
quite readily pulverised colloidal eoJutlott*, where** 
platinum, *)nmt*lam, and cadmium ahagr only a very 
slight, If any, pulrerimUon. Th* eafpertewWWr car- 
ried out Investigations with Mad and ativet Met «Hy 
in water, but to e amber off ether' ddUriife**, sad 
showed that' the magnitude and itmber of particle# 
may be very different, according to th* c qad tt k gM off 
the care, palverhatkm beta *<*•*&* **&»•«*» 
*f the aolvaat. 
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be equipped with Headlights of not leas than 1,500 
eaadla-powcr 


A Mi consisting of 110 coal ears, each carrying 55 
teas of coal, was recently hauled a distance of HE 
Biles over the Virginian Railway in I hours, 11 min- 
ute*. The locomotive, which is of the U allot type, 
weighed, with the tender 481,000 pounds, and the total 
weight of the train was therefore over 8,100 tons. 

b view of the continual Improvement which Is tak 
tag place in the marine tnrblne the outlook for the 
early installation of the marine gas engine in ships 
of large power is not very promising Perhaps the 
future of the latter lies In the direction of small high- 
speed engines generating current to be need on alow- 
speed electric motors direct connected to the propeller 
Shafts. 


b the recent placing of a memorial window In West- 
minster Abbey to Sir Benjamin Baker, s fitting tribute 
was paid to a great engineer and a precedent was es- 
tablished which tn this age of technical achievement* 
mast meat with naive nal approval The tablet reads 
“in Memory of Bir Benjamin Baker, Civil Engineer, 
Forth Bridge, Areauan Dam. B 1840, D 1907 ” It Is 
probable that the series of windows, of which this 
forms one, will bo reserved for commemoration of 
other ikmous engineers. 

The warship he* already surpassed the ocean liner 
In speed and she Is rapidly overtaking her In sise 
The new British armored cruiser “Lion” will be about 
as long as the “Oceanic ' and or the same beam as the 
“Mauretania.” At full apeed, propelled by 70,000- 
horao-power turbines, she will make from 29 to 30 
knot*. With her eight 12-lnrh guns carried high above 
the water line, her four smokestacks and two tripod 
masts, this great ahip will certainly present a moat 
formidable appearance 

Ths really extraordinary Inrreaee In the power or 
reciprocating engines due to utilising the exhaust In 
a low pleasure turbine will be understood when It Is 
borne In mind that In expanding steam from say 1G4 
pounds to a 28-Inch vacuum, over 90 per cent of the 
expansion and over 40 per cent of the reduction In 
temperature occur below atmospheric pressure, or say, 
from about one pound HI" to about one pound abso- 
lute It took the lnw-presaure nteam turbine to recover 
the heat energy thus lost In the exhaust 

Ws understand that the British government Is favor 
able to tha construction of a ship canal acroaa B<ot 
land from the Firth of Forth by way of Stirling, Loch 
Loman, and loch long, to tha Firth of Clyde The plan 
proposed calls for SB miles of lake navigation It Is 
estimated that the work oan be completed in nine 
years at an expenditure of abont 9100 , 000,000 If the 
canal ha built to conform to naval requirements of a 
minimum depth of 3S feet and bottom width of 148 
feet, with locks to match, the government will be pre- 
pared to cooperate with private enterprise 

The Improv ement In roadbed, rolling stock and pro- 
tective signaling on American railroads Is shown by 
the Bureau of Railway News of Chicago, whose re- 
turns show that 340 roads operating over 153,000 miles 
of railway have not killed a passenger during a period 
of one year. It Is true that toward the close of 1909 
there was one of thoae curious epidemics of accidents 
which cast a shadow over this record, but the Immun- 
ity mentioned above shows how vastly we have sd 
vanosd over conditions of ten or fifteen years ago 

A contract baa been let for the removal of the fallen 
portion of the Quebec Bridge which now lies In a 
tangled mast upon the south shore of the river Ac- 
rording to press reports the steal is to be severed for 
removal by means of a mechanical cutter, but we do 
sot place muoh credence In the statement, for the rea- 
son that the obviously Ideal method would be to use 
the oxy-hydrogen or oxy -acetylene flame, whose ap- 
paratus la so portable as to render K ideal for setting 
up In the many difficult positions which would be neces- 
sary 

Co mp letive taste of consolidation and Mallet loeo- 
quHiVtS over mountain grades on the Southern Pacific 
RhthOay. under similar conditions of service, have 
Shown AO remad economies hi favor of the Mallet earn* 
PO«i4 over the simple high-pressure locomotive of the 
e h mffi tid type. Tha Mallet looecnoUve evaporated 7J1 
*or «mt snore water per pound or feel, shewed 14.04 
per cent ten ton mttee per gallon of water wed In 


ELECTRICITY, 

Amoag the most Important advantages of the 
“Pay-ss-yott-enter" ear is the fact that theae 
cars are safer to passenger* getting on and off anil 
fewer accidents occur from persona stealing rliles 
Statistics have been compiled for the Chicago rail- 
roads which show that since “Pay-as-you-cntor" cart 
were Installed the number of accidents has been re- 
duced 319 per cent 

A recent report of the American Telephone and 
Telegraph Company sbowi that at the end of 1909 the 
Bell companies owned 3,600,000 telephones, while 
1, BOO, 000 were owned by companies under contract 
agreements with the associated Bell companies. This 
Is an Increase of 800,000 telephones during tho year 
Tha system comprise* 10,350,000 miles of wire, 400,000 
miles of which ware added last year Halt of I ho total 
mileage Is underground 

A tost of Thomas A Edison a storage buttery car 
was recently made at West Orange, N J Tbj mr ts 
M feet long and weighs 5 tons. It was fitted with 
two 7 Vi-borse-power motors, and the operating cost 
la estimated at one cent a mils. During the tee, the 
car was operated at a speed of twenty miles per hour 
The motors are operated at 110 volts, and It Is claimed 
that a run of 150 miles can be made without recharg- 
ing the batteries 

It has been reported that iho Illinois Tunnel 
Company or Chicago la about to establish a system 
comprising 20,000 telephones which will be operated 
In competition with the present telephone system of 
Urn rlty The new system will .uake connections with 
long-distance Independent linos. The Tunnel Com 
pany put in a system or automatic telephones ten 
years ago, but these arc to be discarded and replaced 
with new and up-todste apparatus 

Metal filament lamps are now being used on ships 
snd railroad cars. Buch uses were considered Imixnslble 
a few years ago owing to the frailty of the long Ills 
ment required In these lamps, and It was supposod 
at the lime thst they could never be used snywbere 
but on h nxed support snd hanging downward Now 
tho filaments are so murh stronger thst in a recent 
railroad wrack the metal lllaraent lamps In a car that 
was completely overturned were found to be In per- 
fect condition and fit for rurther use In tho regular 
service 

At a vacant meeting of the New York Electrical 
Society one of the speakers, lecturing on Iho subject 
of domestic electricity referred to a certain house 
that had been designed to bo heated and llghtec by 
eleetriclty alone The house contains no rhltr leys 
stoves or coal storage room, und the saving in these 
requirements of the usual coal heating synem was 
sufficient to pay fur the entire eloelrltsl Installation 
In regions where tho cost of coal ts high and water 
power la plentiful electric healing and lighting Is no 
doubt more economical than mat heating 

On» of our largo olectrli Illuminating companies 
has found a new field for the consumption of electricity, 
namely, the Chinese laundry A Chinaman was Induced 
to equip hla shop with an oleclrlc washing mnrhlnc 
and electric Irons, and the photograph of this enter 
prising Oriental with his electrically equipped shop Is 
helng sent around among Chinese laundryraen, to- 
gether with a letter written In Chinese railing alton 
tlon to the advantages of modern methods In the 
laundry business It will be Interesting to watch the 
success of thli experiment 

A carefully tabulated record of the cost of electric 
wagons and horse rigs used by the Commonwealth 
Edison Company of Chicago has Just boon published 
It shows conclusively that the eloctrleally operated 
wagon Is cheaper than tha horeo drawn vehtrle and 
when we add to this advantage the fact Lbat H makes 
a better appearance. Is handler, and can cover ground 
In less time, enough has been said to show that tb< 
electrically operated wagon la far superior to the 
horse drawn vehicle and will undoubtedly displace it. 
Attention should alio be called to the fact that the cost 
of the ho roe drawn rig is Increasing each year, par- 
ticularly because of the rise In the pried of reed. ' 

A thunderstorm observatory has been established 
In Spain by Benor a J do Quillen GsrCla^tg which 
atmospheric discharge*, both local 'and dfitaatrkre de- 
tected graphically' khjl acoustically A' wifeless tele- 
graph inttnummt is used for thjs Jmrpoee, because, 
each lightning discharge fa ac&mpanled by electro- 
magnetic waves similar' to those used In wireless 
telegraphy If there la a storm anywhere within a 
radius of BOO miles the observer la notified of the 
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depreeatona that pass over Western Europe come from 
the Atlantic ocean, the new chaervatory give* me- 
teorologists do* warning of the approaching disturb- 
ance. By noting the Intensity of the sounds pro- 
4 weed la the receiver and observing whether they 
grow more distinct or leas. It Is possible to determine 
the approximate conne of the storm. 


SCIENCE. 

UeuL Brnest H. B o han kie t on has announced that he 
will enter upon anotliur Antarctic expodltlon The date 
of the expedition has nol as yet been decided 

The Brooklyn Puhlie Library has published a lib 
tie pamphlet on “Aeronautics nr Aerial Navigation, 
which comprises a list or books and references to 
periodicals in the Brooklyn Fubllt Library on the sub- 
ject of aeronautics The list Is fairly complete, and 
may be regarded as an excellent bibliography of a 
moat timely subject 

A tyrannosaurus has been placed on exhibition In 
the Dinosaur Hall of tho American Muaeum of Nat 
urn! History This dinosaur measures 40 feet In longtb 
Tho Jaws of tho massive skull are four feet long and 
ura armed with Bharply pointed teeth Tyrannosaurus 
was probably tho largest carnivorous animal that ever 
roamed the earth 

Ths Boott expedition In search of the South Foie 
is now assured Tho Drltlsh government has prom 
lsed 9100,000 toward the 9200,000 whlih la the estl 
mated expense A total of between 955 000 and 900,- 
000 baa been raised by public subscription In all 
likelihood tho expodltlon will Btart In July Capt 
Boott commanded the HriUsh Arctic expedition of 
1900-1904 Bhackleton was one of his lieutenants 

Many attempt* bavo been made to use old news- 
papers and other printed sheets In the manufacture of 
while paper, but the removal of tho printers Ink from 
the fiber lias hitherto presented an Insuperable diffi- 
culty In a process recently patented In Germany the 
paper pulp Is treated with alkaline solutions of perox- 
ides of the metals of the alkalis and alkaline earths, 
uhleh so alt, r the greasy port of the Ink that It 
ceases to bind tho lampbhek and other pigments, 
which are then easily separated from the liber by 
emulsifying the pnlp with gelatinous silica. 

An International agreement for the prohibition of 
lbs use of saccharine has lean Instigated by tho 
Frtmh government Favorable re*|Hmucs were re- 
ceived from Germany, Austria Hungary Belgium, 
Greece, Italy, I he Nrtht Hands, Portugal, Russia and 
Hwltserland, and s meeting of delegates Tram these 
countries was held In Paris, under the presidency of 
Ibt Frenrh inlnlstir of foreign affairs Tim commis- 
sion closed Its session 011 November 19th with the 
adoption of a formal prohibition of tho uso or aai 1 ha- 
rluo In foods and brvi rages The French government 
will transmit thlB prohibition In I he governments or 
the other tountrles for ratification 

A vacant German patent dew rib, -a tho pn-paraLlon of 
a casting muss composed of slaked lime and water, 
with small quantities of alkali and a carbohydrate 
ino parts of a stltr pasts of well-slaked lime, remain- 
ing approximately equal amounts of lime and wator, 
am mixed with I nr 2 parts of a tarbuliydrale free 
from water sutli as gum arable, dextrin nr sugar, and 
an equal quantity of a potash or soda salt whlih Is 
decomposed by lime The mixture Is, conn a ns lluld 
as if a large quantlLy of wnlt r hud hewn added to tha 
Urns, but noon solidifies and n talus the form of any 
mold lulu whleh It Is poured If about 2 parts of eel 
Kilos, wood pnlp nr other fibrous malerlsl are nriried, 
good illations of wood and Ivory ran be mad, 

Tho investigation of the spec Ira of ths plan, tn, 
wblt’i was begun at [s>w„ll Obwrvnlnry In 1 * 102 , has 
been continued The result of rec, nt work Ib given 
by Y M Sllplior In a bulletin Jual Issued Bllpher 
found a combination of dyes which renders the scnsl 
liven ess of tho common Isl dry plate fairly uniform 
Into tho rid as fur us In wine length 7 000 beyond 
whlih pulnl It drops rapidly, but is suflli lent nt A to 
vorord faintly (bat line In Ihe prlsmatli solar spec 
Lnim With tho aid of this plate tin- Hpeitm of Jupt 
ter Baturn I’ranus and Ni ptiini have now been pho- 
tographed with greater extension Into flu red than 
any previous photographli nr vlHiml obs, rvntlons and 
a number of lines and bands hate been dlscovin>d 

Tha baat Is one of the most valuable of i ultlvnted 
plants Tho red garden varieties furnish savory table 
Vegetables, the large forage lieets foi-m an ixecllcnt 
food tor cattle, and tho sugar beet Is mm of the prln 
cl pal sources of sugar and alcohol Thu tie, fulness of 
this valuable root baa now been Increased by the pro- 
duction of an edible flour from sugar beets The des- 
iccation of sliced sugar beets (Zuikererhiiltsell Is 
already practised In Germany on a very extenslvo 
seals but the product Is employed exclusively as fad 
der for cattle In Iklglum, however, a meal Is new 
made from dried beets which, according to a paper 
read before the recent chemical congress in London 
lo entirely free from the distinctive flavor of the beet 
and Is suitable for use In making takes, paddings, and 
pastry As It contains abont 65 iter rent of sugar H 
can often be substituted, with advantage, for sugar, 
In somewhat larger quantities The prot rusts of ilea 
location and grinding not only rest less than the ex 
traction of sugar, but presirve all the sugar of the 
beet, part of which Is rejected In the form of molasses, 
in the process of su(ar making. 
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A NEW ERA OF THE AMERICAN LOCOMOTIVE 


TWO REMARKABLE ENGINES 


iretchlng the point too for to say that the ThU has boon done in both engines by utilising the the hlgb-praature to the lowpraarare etftedsn, the 
h.- locomotive* hircwltb Illustrated, one groat length of holler .pace afforded by the articulated heat ao taken op by the ntaam nerving in each cane to 

r and the other for freight eervlce, marks eyetem of construction A# will bo .eon from onr raise the heat energy of the latter Finally the gaase 

n the development of the Am. rlcan eteara sectional view, the holler proper terminate* above the paaa through a large neet of tubes, around whiob the 

Thl* in jiartlc ularly true of the pa*e*n hlgh-preamre cylinders. The shell, however. Is ei faod water la caused to drcnlata and Is raised to tha 



no*t powerful passenger locomotive la existence*— A new type 


ent type of locomotive. It Is necesaary to run In two 
Mt Horn. Moreover, no powerful Is this englnu that It 
tan haul aver th« heavy grades of the mountain dlvl 
elans transcontinental trains which at present call 
Iot the aanlHtance of an extra locomotive 
The Mallet articulated freight locomotive is already 
familiar, but the 
claim to dlsllur 
tion of the truly 
mammoth nfTalr 
recently built 
for the Bantu Fe 
Railroad In 


tended forward to the low-pressure cylinder*, and 
within It are placed two nest* or fire tubes, through 
both of which the hot gases pas* on Lhelr way la the 
smokestack The drat of those Is divided by a dia- 
phragm Into a superheater and a re-heater, the sec- 
ond forms the feed water heater 
Now, In the ordinary locomotive the gases, still very 
hot, aftPT emerging from the front end of the fire 
tube, pass out through (he smokestack and waste sn 


boiling paint. *s it travels from the tank on the tender 
to the boiler 

The advantages of this system are that not only la 
n much larger percentage of the heat energy of the 
fuel turned Into uneful work, but the super-beating 
and re-heatlng enable the well known economies of 
compounding to be resllsed to the fullest extent Aa 
ft conscquenre the coal consumption per ton mile has 
lioin reduced by anproxlmstely fifty per cent, ten per 
cent of w h I o h 
Is estimated to 

heating, fifteen 
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PUTTING O 

Twlca sach d ay millions of ton* of shipping In Now 
York Harbor in lifted to a height of over four feet 
and dropped the Mae dletanee by the tide Thla 
mu work le done In every port to a greater or leei 
degree. Many a man baa enviously considered this 
onormoua expenditure or power and racked his brains 
for a means of putting It to valuable service How 
ever, the work done by the tides Is enormous only be- 
cause of Its vast extent and herein lies the delusion 
whieh many an Inventor has failed to discover until 
he has devoted much thought and time on evolving a 
tide motor The work done In raising of the "l.usl 
tan la,” for Instance, which weighs 10,000 tons, repre- 
sents an expenditure of energy of only sixteen hone- 
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Is utilised to operate a series of pistons pumping sir 
Into a compr e ssed air tank Thu rompresaud sir tank 
and four pairs of cylinders are mounted on the mein 
float The piston rods ire connected st their outer 
ends to the four floats and when tbesu Hosts are rocked 
by the waves they serve to reciprocate the pistons and 
pump Ike air This action takes place regardless of 
the direction In whieh the waves are traveling because 
the susllllary floats extend In four directions. 

An entirely different method of utilising the force of 
the waves Is shown In Fig 2. This consists of s Urge 
crib placed In the water and having one end open so 
that the waves will wash up over the floor of the crib 
as they do on an ocean beach At the back of the crib 
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E TO WORK 

rock to and fro the pinion Is rotated first In one dtroc 
tlon and then the other, and this motion serves to 
pump air Into a tank Thu air from the lank operate! 
a pneumatic motor which In turn drive* a dynamo and 
generates electricity In ordur to pi emit the floats to 
aelng about In any direction without dnngi r of fouling 
the anchor tinea one of the floats Is mounted on a 
salve) which Is securely anchored Uy up bus or row- 
tact wheels engaging contnct rings on the swivel the 
electricity generated Is conveyed to a pair of cables 
which extend to the shore 

The construction shown In Fig 4 depends for Its 
operation on an entirely different principle It Is well 
known that the wave disturbance of tin ocean does 



Four novel methods ef ■ tillring the pewer of the waves, 


mras old nnm to wot* 

are a pair of curved deflecting walls bsfore which Is not extend to any great depth and It Is the relative 

placed a trianguUr casing provided with a series of motion of the surface water ulih respect to die water 

swinging doors or vanes. When the wavee wash up at a considerable depth that Is made use of In this 

the floor of the crib they dose the vanes against the rase to generate power A float Is provided from the 

casing snd divided by the prow of the casing sra dl center of which projects a shnft fitted at Its lower end 

reded against the deflecting walls. Thu rear of the with s set or radial Ads When the float Is roeked hy 

triangular casing Is opened, permitting the water to the waves the shaft tends to p-niBln vertical owlna to 

flow through as the wave recedes and strike against these tins Mounted on the float are a scries of cylln 

the rear faces of the vanes opening them to the poel- dura provided with the usual pistons wrhlrh arc con 

tlon shown In the lllnstratlou The vanea are geared netted to an extension of the vertical aliaft Just re 

to t series of piston rods which operate the cylinders ferred to, snd while the pistons remain virtually Used 

to All a compressed-air chamber. The Utter, by means the cylinders are reciprocated upon them by the rock 

of a pair of sir motors operates a dynamo and gen tng of the float The pistons serve to < In ulate oil 

erstee electricity which may be conveyed to any de- through a rotary engine which In turn drlvi s a dyne 

sired spot and utilised mo and thus generates electricity When the wave 

Fig. 3 shows a construction similar to Fig. 1. making motion become* too violent an elect rlcally-oiH-raied by 

om of the rocking of two floats. The floats sre hinged pass permits a portion of the oil to circulate wlthont 

Mck etber and one carries a rack adapted to engage passing through th motor and thus an excess I' 0 meed 

» ptafea mounted m the other float As the floats is prevented 


power, this being due to the tact that the tide acts 
very slowly, taking alx hours to rmls* the vessel to s 
height of four feet 

However, then la another torn of energy displayed 
hr tbs ooean which Is far more powerful than that of 
the tide, and ban then appean to be mors opportun- 
ity (Or -capturing a portion of thla power and devoting 
It to practical use. The waves of the ocean an not 
«n deKbarat* m the tides and the chUf difficulty with 
which the Inventor most contend is that In time of 
■form they develop entirely too much energy and an 
apt <a wreck hU maebtoe. 

In th* aecempbntfng nrnrtrg we Utostrato sea* 
recent constructions which halve bees devised for the 
parpens of obtai nin g power from (ha waves. Thai 
shown In Fig. 1 consist* of • large eeonre float oe 
which the principal OecheaUm U mounted. Hinged 
to this flop* an tour auxiliary float* sad the rocking 
ftsfM* hefwwa ths nmxflisries and tha adn float Oaf. 
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yoniei bayal rumtt w i*o*. 

During tb« year Juat i loeed ronulderable naval activ- 
ity baa been manifested abroad Not only bav# the 
principal naval power* adopted large programmes of 
ni'w renal ruction and made Rood progress with thoao 
already In •xlslenee. but the minor powers have shown 
In a practical manner bow wldi spread a hold the 
Dreadnought fever luw taki.n on the mind of the world 

Oreot Britain during 1909 lias flnlhlied the last of 
the trio of battleship-! minora of the Invincible' 
typi, of the details of which readers of the ft irsTIMr 
Am i- hi< an arc already fully aware through the appear 
anee nr the ' Inlkxlblc' at the Hudson Pulton relebra 
linin' The thru 1 batlli-shlpa of the I90B-7 programme 
-tin IP llernphon, ’ Temcralro" and “Superb" — 
haw all been passed Into service They arc of 1M0O 
tons, 700 more than the ''DpiadDOUghl," but differ 
only In having sixteen 4 Inch 31 pounders for thotr 
anti torpedo armament as compared with twenty-four 
12 iioiiedem The end of the year saw also the comple- 
tion of tli< battleship Vanguard.' of Ibo 1007-8 pro- 
gruinmc which was tumid out by Vickers, Sons A 
Maxim In the record time for any ahlp nines the 
[tri-aduought herself, of IB months The “St Vln 
rent nnd Coll lug wood ' completing the l»U7 * trio, 
will be lomnilaalnned this spring All are of 19,260 
tons, and have ten 12 Im h r >0-caMber guna (the main 
armament of the others Is 46 calibers) and twenty 
4 Inch rapid flri » ospnns. The thli knea* of the main 
b, It 1 h reduced to 9% Imhea In lhe#a ships compared 
with It Imhea In the nurlter vessels, but a larger 
nrea of the hull Is protected by thlik armor Other 
vessels passed Into sen lie during the year Include the 
unarmored i rulser ‘Hoadlcca,” of 8 300 Iona and 26 
knots, designed to act aa mother ahlp' to the de- 
stroyer Hottllas, a number of 33 knot destroyers— 
' Afrldl" f which had to Is accepted at ISIS knots) 
■•Crusndir,’ “Amaxon" Saracen, ” ''Maori,' “Viking' 
and ‘Zulu A new type of submarine lina been rum 
plrited This Is (he 1)1 " of 600 tons, whh h showed 



unusual speed submerged She la filled with twin- 
strews, and has a steaming radius of 4,000 miles. 

The vessels launehed during the year are tbs bat- 
tleship "Neptune,' of 20 260 Ions, with the same arms 
inont as the earlier Dreadnoughts, but so arranged 
that there Is a broadside of the whole ten heavy guns, 
and the armored i rulser "Indefatigable,” 19,000 tons, 
carrying the same battery aa the "Invinrlblee,'' but 
longer, enabling a wider arc on nither beam to be 
covered by the whole eight 12 Inch guns A number 
of small orulHcrn nnd destroyers have also been 
laumbed 

Three new battleships have been commenced They 
are the ilcreulea,’ "t’oloaaua," and "Orion," of the 
same displacement as tho "Neptune,' but with the 
Uve 12 Inch guu turrets arranged axially The arm- 
ored cruiser Lion. ' also laid down will he of 26,000 
tons and 2H to 29 knots, and will carry ten 12 inch guns 

Germany has had a record year In naval construc- 
tion She has completed her first two Dreadnoughts, 
the ' Nassau" and " Westfalen, " of 18,600 tons and 
armed with twelve 11 Inch and twelve 6 9-Inch guns. 
Both Hhlps exceeded 20 6 knots on trial, although de- 
signed for 10 6 The armored eruiser “Blncher" has 
been commissioned a a flagship of the High Bee Fleets 
i rulser squadron This vessel cannot rank with the 
British 'InvlnMbles, but she la nevertheless a power- 
ful ship, rtlnplm lug 16,600 tons and steaming 24 6 
knots tin trial Her armament consists of twelve gj 
Inch and eight 6 9 Inch guna, nnd her mein belt Is 8 
Inches tlilik The hattleshlp '‘nbelnland," slater to 
the "Nassau ' Is now running her trials, tad the "Po- 
sen will follow tills spring 

Five large battleships have taken the water during 
the year Three of these are battleships — the “Ost 
frlcsland" “Thurlngen," and "Helgoland,*' each of 
20,000 tons They are the drat German ships to be 
armed with 12lm.li guns Krupp’s having bnllt n 60- 
caltber weapon firing a 9Rl)>ound shell. Twelve of 
these guna will be carried aa well aa a similar num- 
ber of 6.7 Inrh In armamtnt at least, therefore, these 
ships will be greatly superior to any British ahlp yet 


launched. The armored cruiser “Von der Tana" has 
also been launched. She Is of 18,700 tons and will 
steam 86 knots, her armament comprising ten 11-tnch 
and a secondary battery, It U believed, of 6 9-toeh 
guns. The cruiser "Q, H following toward the does of 
the year, U a stater ship 

Two small cruisers, the "Kolberg" and “Malnx," have 
been completed- They are of 6,800 tons, carry four- 
teen 4 1 Inch guns, and steamed 27 to 28 knots on 
trlsl The completion of destroyers continues a fac- 
tor of naval strength In which Germany leads the 
world Her twelve vessels of tho 1908 programme are 
In rommtaslon at a time when those of the British 
programme for the same year are only being launched 

Three battleships have bean laid down, similar to 
the "Helgoland," but equipped with turbine#. They 
are the “Erasts FYlthJof,” “Etnats Hildebrand," and 
“Ersats Hclmdall ” The armored cruiser “H," of the 
1909 programme, was laid down lu December, 1908, 
In advance of the orthodox dots Two more small 
cruiser*, twelve destroyers and some submarines have 
also been laid down 

All the French battleships of the "Danton” class 
have now been launched They are of 18,400 tons and 
all) carry four 18-Inch and twelve 9 4-lnch guna. Ad- 
miral Bouo de laPeyrere, the new Minister of Karine, 
has done much for the benefit of the novel service 
The next ships to be laid down, two of which will be 
started at once, will be of 23.400 tons and wlU carry 
twelve 12-lnch and eighteen 6 Much guns 

A start has been made In the re-creation of the Rus- 
sian navy, and four battleships were laid down at the 
Baltic yards on Jone 16th last, where they will be 
built under the supervision of the British firm of John 
Brown A Co Their names are "Gangut," "Petropav- 
lovak." “Sevastopol" and "Poltava,” and on a dis- 
placement of 23,000 tons they will carry twelve 12-lnch 
and sixteen 4 7 The designed s]>eed ta 23 knots. The 
two Black Boa battleships “Andrei Pervoavsnnt" and 
' Imperator Pavel P have been completed, as well as 
the small armored cruiser "Psllada," 7,900 tons. The 
former are 17.260-ton vessels, carrying four 12-lm h 
twelve 8 Inch and twenty 4 7 Inch guns. 

Tbs progress of Tapan ts difficult to follow, owing 
to tho contradictory reports that emanate from that 
rountry However, two battleships have been laid 
down— the “Kawacht" and "Settsu." of 20,800 tona, 
armed with twelve 12-lnch, ten 6-lnuh and twelve 4 7 
Inrh guns The “Sntiuma, ' laid down In 1906, has 
been passed Into service Displacing 19,260 tona, she 
carries Tour 12lDch, twelve 10-inch and twelve 6-Inch 
guns Much difficulty Is found In turning out ord 
nance fast enough to supply new ships, and the arm 
ored cruiser* "Ibukl” and "Kurama," laid down In 
1906, are still delayed by this cause Two new cruis- 
ers, the ' Hukl’ and “B" have been laid down. On 
18,660 tons they will carry six 12 Inrh and fourteen 
6-Inch guns, and steam 26 knots 

Among th* lesser powers Itsly has laid down four 
btrge ships. The "Dante Alighieri' and 'Cavonr' 
(tale “Leonardo da Vinci”) will carry twelve 12 Inch, 
and the "Michael Angelo" and '‘Oallloo-Oalllel,” It ta 
reported, eight 14 Inch Austria has launched three 
baltleshljM and proposes to build four 19,000-ton ves- 
sels as soon as financial difficulties have been over 
come The first of the three Spanish ships, the "Ea 
pans," has been commenced, and will carry eight 13- 
Inch guaa on such a low displacement as 14,760 tons 
The Brasilian "Minas Geraes," with twelve 12-lnch 
has been completed, lis “8ao Paolo" Is nearly ready 
for trials, and the "Rio de Janeiro" has recently been 
laid down The Argentine Is going to have two 
battleships built, and Chile one A Chinese naval 
commission ta touring Europe with the ultimate object 
of placing orders for three 15,000-t0n ships; Turkey 
has sent Admiral Gamble back to England with In 
strurtions as to the ordering of two battleships, and 
Greece has allotted five million dollars for the pur- 
chase of an armored ship from an Italian firm. 


BOW Aff AXATOT1 MAT TUB HALLXT1 00XBT. 

Thinking It a laudable ambition to bs the first ama- 
teur to find Halley's comet, I have been working with 
my Scinch telescope for several weeks trying to lo- 
cate It I have not learned as yet that I am the first, 
but being confident that I have succeeded In finding 
it, I have thought that other amateurs might like to 
know how It might be done Since the easy method 
here described may also be employed by amateurs in 
other simple studies of the heavens, I have gone some- 
what Into details. Despite the fact that some astro- 
nomical journals have said that It would he some 
time before the oomet In q use Uon could be seen in a 
small telescope, 1 have the word of a prominent as- 
tronomer that It ean *ow be seen In eve# a Much — 


So the first problem ta to urerflln the position of 
the comet. There are very few amateur* who have 
telescopes moms ted with circle*. Bence we must 


adopt a plan that win enable as far., tad Jt with- 
out toofa aids. Of ooerae it would he aa easy task I* 


Tine A w w ce n . w» aa/ find the right ascmuloa gag 
declination given for aver/ other da/ during January 
and February. The data for the intermediate days 
can be easily deduced by taking half the dfffmnoe of 
any two alternate days nnd adding U to the leading 
ta the previous day Next we need a good star attaai 
Upton's ta the ons recommended in Young's Astronomy, 
and ta the best for the average student Booh a star 
atlas should be on* of the first hooka owned by an 
amateur Almost any good library out forotah you 
with such an atlas U one ta not already at hand. Then 
with the ephenwrta before you follow the eouree of 
the comet from day to day by tracing the right as- 
cension and declination on the map. Note the day 
when the reading! first come near to some prominent 
star This will bs tbs time to put ths method to trial. 
In order to know exactly how near the comet will be 
to the star, consult the Nautical Almanac or any other 
source accessible to And the R. A. and Deo. of the star 


of the stars. 


Taurus, so I began In good ma son to make my trial 
The evening before I made four carefully constructed 
charts of the stare visible in my field Of view I 
used my 46-power eyepiece, and tide meant about 40 
minutes or 41 minutes of arc, In the Held. Upton on 
page 14 gives the R A of Aldebaran as 4 hr SO min.. 
and the Deo as + 19 degrees 19 min. The R. A. of 
the comet on this day was 4 hre 80 min., and the Dee. 
+• 16 degrees 66 min The K A la the same, and the 
Dec place* It 2a min. south of Aldebaran This would 
bring It within the field of view of the telescope. One 
ran estimate quite accurately the number of minutes 
or arc within the field of view of the telaaoope by 
sighting It upon some object whose stae ta known. The 
moon Is suitable for the smaller powers It ta 38 



min of arc In diameter Kpallon Lyraee may be used 
tor the higher powers. The two prlnolpal stare of this 
double (in reality a quadruple alar) are 3 min apart 
My 200-power present* a field of vision or about « 
or 7 min. Now If the polar axis of the teleecope 
Is pointed exactly to Polaris, It would be neoeaary 
only to make ana map of the desired area and esti- 
mate the 28 mtn distance to the south I had my 
taleacope, on this particular evening, directed from a 
second -story window and wa* not sure of my exact 
polar location, so I drew the four maps, hoping to be 
more certain of Including the comet within the list 
In making such observations and trying for a definite 
location north or south, east or wsst, one must bear In 
mind the fact that an astronomical telescope Inverts 
the object A little study with the moon, which can 
also be observed with the naked eye, will help to 
straighten out this matter Now after making these 
four maps on the evening of the 29th, 1 planned to 
observe carefully the next evening to see It I had any 
object In view not viewed the night before But the 
evening of the 29th was dimly illuminated by the oom- 
ing rising of the moon, while the second evening wag 
much darker, and I found many new stare In view 
While ] had thus planned to locate the' oomet by a 
process of addition (and this Wbul* haw bean the 
more desirable as it would have enabled a more care- 
ful scrutiny) I decided to look for It the next erecting 
by a process of elimination Bo on the evening of the 
30ih l carefully mads four new maps of tfis tame 
areas like there shown in th* engraving sad mate 
about two weeks ago. Something Ufa* ehrty or egw- 
rnty stare appear (a th* cots. After several evenlnja 
on# star on th* maps tailod to appear again. ( feta 
catad this position by g retail circle. Bo t ooa rt aded 
that this wra th* comet I Jtav* stare rerfBad it by a. 
■ketch Mrmtahod aa by a pwotaent aatreeoagr.. Aa 
it appeared ta my tetaaoop* it bad aoaoefcMfiMt oMr, 

actertatkareatao topnahta 
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lakse, Union and Washington, lying In or adjacent to 
the etty of Bsattls. Wash. Ths project lx a very old 
ado, though It has yet pr og re s sed no further than the 
acquirement of right-of-way, the formal adoption of a 
project by the War Department and Ita submission to 
Coagres, and certain local maaanree now In progress 
for the raialnf of fonda to aid the government In the 


The canal la to bo a Joint snlerprlss, to the coat 
of which the government and the local community will 
ultimately contribute about equal share*. The local 
dbmmunlty haa already acquired and delivered to the 
United Btatee the right-of-way, coating about 1250,000 
It will excavate the channel at a coat of about fl,000,- 
000 The railroads, (treat car companlea and city will 
have to conatruct brldgaa and other croaalnga at their 
own expenie, eo that the entire local outlay will prob- 
ably foot op about 11,600,000 The government will 
bolld the look and eon trolling worka and a power 
plant It will alao build the entrance worka and take 
care of certain other feature! of the project and will 
maintain and operate free of loll the completed work 
Tba coat to the government will be about 12,604,000 
Follow In* are aome of the benefit! of this work 
which juatlfy lta conatructlon and which alio Justify 
a division of the burden between the government and 


ft win be of great value to the navy by giving an 
admirable frwh water waiting baaln for vessels laid 
up In ordinary time of peace Puget Bound will al- 
ways be an Important naval rendeavoua, and the Navy 
Yard la only 18 mllea from the canal entrance. 

It will give a much needed expansion to the harbor 
facilities of Billot Bay The practically available 
frontage on the Bay does not exceed 6 mile*, and a 
large part of tble la In the hands of the railroads. 
The opening of the lakes will give fully ton times 
greater frontage than at preaent, and much of It better 
situated for public convenience Tt will make acces- 
sible extensive sites suitable for manufacturing estab- 
lishments The areas at preaent available, where both 
rail and shipping facilities can be had, are extremely 
limited 

The completion of the canal will give much needed 
anchorage grounds for shipping Many vessels are 
laid up during the winter, and owing to the excessive 
depth of water in Puget Bound, suitable anchorages 
are very scarte Not only will the lakes afford better 
anchorage grounds, but they are free from the destruc- 
tive effects of marine Ufa which la very active In the 
waters of the sound The hulls of vessels will suffer 


subaqueous timber conatructlon. which cannot be de- 
pended upon for more than a year In the sound un- 
less the timber la "treated." la practically Imperish- 
able In fresh water The ehallower depths also will 


The lakes are. of course, entirely free from tidal 
fluctuation, which on the sound has a mean range of 
10 feet and an extreme range of 18 feet The fixed 
level will be a groat gain In all shipping opera! Ions. 

The foregoing advantages are of a general charac- 
ter, bnt there arc others of a purely local character 
that are very Important 

The coat of dray ago In Beattie la large because of 
the extremely uneven topography of the city and the 
absence of good grades leading up from the present 
water front The canal will Bank the bills, distribute 
freight throughout the city and reduce the coat of 
drayaga, It Is estimated, by 26 to 60 cents a ton. This 
saving win In a faw years equal the local contribu- 
tion to the coat of the canal 

The lowering of Lake Washington to the level of 
Lake Union will drain all swamp areas around the 
shores of the lake, relieve the valley of Black and 
Duwamlah rivers of the floods of Cedar River by turn- 
ing the latter stream directly Into the lake, and will 
make the whole run-off from, the Lake Washington 
and Cedar River watersheds (660 square mllea) avail- 
able for power at the look site. Drainage, flood protec- 
tion, and aooemfbltHy to shipping wIR greatly enhance 


coma virtually a great dock In the vary heart of the 
city. 

The removal of the natural barrier between the two 
lakes and. the establishment of a connection with the 
sound will greatly enlarge the field of pleasure boat- 
lag Which already plays a large part In the Ufa of 
the local conus oa tty Boos tear la felt that the pro- 
posed changes VrlB detract from the natural beauty 
of Uke W as h ingt on , M a careful analysis of the 
q ae stloe shows that the 'effect wffl be imperceptible 
after * period, of two or three years, dud will result 
:.a IfBptimmA, m turn than to say MttoaoMe 
" -etaaga. 

' ■The. m. the sags! to ««* to* wide. 
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chamber. The large lock or chamber will be (boot 
800 feet long by 80 feet wide and 26 feet deep and will 
take any ream! likely to visit Puget Sound for many 
years to come The little lock will be 160 feet long 
by 20 feet wide sad It feot deep and will be used by 
small craft of all descriptions, the number of which 
la very largo and rapidly Increasing. Probably 90 per 
cent of transfer* of vessels will ’» through this lock 

The entire structure will rest on an excellent foun- 
dation of very hard, tenacious blue clay of groat depth 
It will be built of reinforced concrete and steel and 
will embody the beet features of modern lock con- 
struction Tbe controlling works at the lock will con 
slat of a power bouse by which the untlre flow through 
the canal will be turned to use. The groat reservoir 
formed by the lake gives complete control of the run- 
off and distributes the flow quite evenly throughout 
the year The revenue from this power will return 
about 14 per rent on the cost of the plant and will 
nearly pay for the future operation and maintenance 
of the canal Tho problem of maintenance will be 
greatly simplified by the entire absence of sediment 
In the water and consequently of deposits In the cttnal 
and the necessity for dredging Tbe physical problems 
Involved in the building of the canal are of the sim 
ploet character 

This canal baa been the dream of Beattie ever since 
It began Ita exlstenco, but tho rapid rrowtb of the city 
and tho great variety of Interests effected create oppo- 
sition hen and there which has succeeded In delay- 



This great salt water lake wUl form an excelleat 
harbor for la flag up naval vessels and will 
Increase harbor frontage of Beattie 

tri uu vanniOTOff dual 

Ing the work much longer than should have been tho 
case It la now expected that the project will bo com 
pleted within the next throe nr four years 


The Boy’s Kagorsemat. 

Standing fifth among books most In demand during 
the week ending January 18, 1910, as reported by the 
Circulation Department of the New York Public LI 
brariea, la "The Sclentlflo American Boy,” by A. Rus- 
sell Bond This endorsement from the boys them 
selves counts for more than tbe many favorable re- 
views that this book has recelrad Boys are not In- 
fluenced by the criticisms that appear In magaslnes, 
nor to a great extent by advertisements Tho fact 
that they frequently call for a book at tho library la 
evidence that they thoroughly appreciate that par 
titular work "The Scientific American Boy” takes 
up the atory of a group of boya wBo built tree huts, 
log cabins, cmvee, bridges water wheels, tents, tramp- 
ing outfits, etc. A sequel to this book has Just been 
published, entitled "The Scientific American Boy at 
School,” which oontlnnee the story and tells how to 
make a variety of thing*, Including dams, boats, 
gliding machine*, ion dials, canoes, and many new 
device* tot outdoor recreation 


The Carnot fcp fhav al. 

Some Cnrtls turbine driven units of 14,000 kilo- 
watts capacity are In coarse of construction at 
Schenectady What 14,000 kilowatts means la shown 
in the Current Supplement by Illustrating the amount 
of coo den led water required, coal consumed, etc. The 
■abject of marine propulsion by electric motors la 
presented. Laden Fournier describe* an automatic 
machine for registering letters A method is de- 
scribed (or tba handling, transporting sad evaporating 
« RqoM hydmao tor the Inflation of balloons. Mr 


Albert Moyer, tbe well-known authority on concrete, 
presents a paper on the possibilities of the uses of 
mineral oils mixed with concrete. This treatment of 
disease by Injecting Into the blood the serum, or wa- 
tery part, of tbe blood of on animal that haa been 
made Immune to that dtacaee In popularly dlacuncd 
by Dr Frlta Meyer Dr V Grafts contributes an excel 
lent article on the miniature art of Nature and 
Science Suggestlone are made for obeervlng Halley ■ 
comet. Dr H A Gina writes on the optical method 
of etodylng Immunity to bacterial disease Many of 
rur readers have no doubt wondered bow an ex 
plorcr can really prove that he roachod tbe Pole, In 
view of the recent Copenhagen decision The method 
of examining an explorer's notes and ascertaining 
whether or not he reached the Polo !b excellently pre- 
sented by Professor J Hatnmon Smith 


QtartrcftponcUttcc. 


WHY BARB SAWS 1UA1 

To the Kdltor of the Sux-mru Americaw 

Mr H Miner of l.umbcrton. Miss , haa Inserted an 
article In your valuable paper, the gu iavtiml Axnu- 
i ta of November 1‘llh, 1909 comrrnlng the cauRM of 
breaking of springs He also relates tho breaking of 
bandsaws, which Is a very Important |>olnt to over- 
come. ae It la a well known fact to all who use band- 
sawH that a saw after running a fow hours becomes 
longer In the back edge on account of the bark pres- 
sure from the saw guide which gradually brings the 
tonalon more and more toward tho teeth or Hawing 
edge 

If any little cnukB exlut by reason of Improper fin- 
ishing they will rnrtalnly Increase and th( flaw will 
break if the manufat furors of bandsaws would study 
this maLter they would Boon find out that tin fault 
lien in the careless way of making the Btoel and pre- 
paring It for a saw 

Manufacturers who have won ri nutations for rosk 
Ing handsaws In emallt r hIku hh from % Ini h to Vi 
Inch, are looking for too great n profit aud forgot to 
make uhb of t hi sanii eklll exerted In making band- 
saws for exhibition 

Hy an avorogo approximate intimate a % Inch band- 
saw will not run long enough to wear for one-half 
doicu filing* hefori It Is broken In ho many places 
that It Is Impossible to make any more use of IL 

I’hleago M Joiiakhks 


A CTJEIOTJI PHEK 0 HH 01 I. 

To tho Kdltor of tho 8i iwtikii Amchicax 

Whllo driving along llin shore of Canandaigua Lake, 
In the State Of New York, on Tuesday, January 4th, 
I observed a curious natural phenomenon 
The temiieraluru of tho air was six degrees above 
scro, a light northwest wind blowing and the bright 
sun of the afterniHin occasionally ohm ured by the pres- 
ence of large and low hanging cumulus clouds. 

Tho surface of the lake was covered by vapor caused 
by tlio difference In teniin raturo between the cold sir 
and tbe comparatively warm wntcr Tills vapor riel 
ble In the form of a slowly rising, dense, white mist 
gathered In spou In masses rising higher than tho sur 
rounding mist As these indue- of vapor reaihed a 
height of some twenty feet they appeared to take on 
s rotary motion and formed themselves Into columns 
slowly rising until their apexes met the low lying 
clouds, where they spread out lu a funnel shape ex 
actly as do water apouta The columns varied from a 
foot to powilbly ton feet In dlamclei , some of them 
ascending In a straight Hue and others bent Into fan 
tastlc curves by tho action of the wind I Haw a great 
number of tluue mist whirls during a drive of some 
two hours, covering a distance of ten mlliw along Ihn 
lake shore, and as they formed and drifted slowly 
across tbe water lllumlnaLod by thn rays of tbe set 
ting sun, they were a beautiful and to mo a unique 
spectacle 

Can you toll me If almllar phenomena are often ob- 
served? Jam’h a Lae. 


Speaking liefore the Royal Boelety In London on the 
subject of magnetlo storms Mr E W Maunder super 
lutendent of the Solar Department of the Royal Ob- 
servatory, Greenwich said that magnetic disturbance* 
were In some way connected with the rotation of tbe 
sun upon Its axis It was clear that, besides sending 
us light and heal the sun sent some kind of Influence 
which came only from certain portions of the aurfacn 
and came along closely restricted Uni'S They found 
there was a tendency for magnetic disturbances to 
take place when a sun spot bad. got to a definite por- 
tion on the sun’* disk If they took It that the Influ- 
ence that came from the snn and Btruck the earth 
came from the center of tbe sun spot, tin y would bo 
able to calculate bow long It had taken place, and, 
assuming that, they found It would lake about twenty- 
six hours to come from the snn, a distance of 93,000,- 
000 miles, to toe earth 
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A GREAT OPEN-AIR 
TELESCOPE 


BY PROE 5. A. MITCHELL 

COLUMBIA UNIVERSITY 



lias iKi'n ■ m tod In Germany 1 
purixw tbn making o ( astrorn 
[hlhltlon* to the public of the hi 
I’nllcd stale* ha* repeatedly 


A luiitraHt or Ihl* new Gorman telewope at Trap- 
tow (mar Berlin I with the highest development of 
AmcrliHn niannfaiinri' prove* of the greatest interest 
In llio Yorkra tr b (h o|ie (s«c 8< isvtikk Atu icait tv De- 
cember jr.tli IVh9l we Iihvp a great initrument given 
over In ixail res- arcli, handled by a corps of expert 
astronomer* leader* In Ibolr aputial line* of work 
Prof K K Barnard la there wilh hi* keen eye for the 
measurement of the positions of eomota, star i lusters, 
eU , for tbe depleting of alight planetary details, or 
with the help of the pholographli pinto for the por 
trayal of Mara on a large scale The greateal living 
authority on rioublo star* l’rof S W Burnham spend* 
two nlghta oath week with the great 40 Inrh ri trad or 
The director, Prof E B French takos rare of the *|iec 
troseople side of a*tronomy by photographing the spec- 
tra of star* lor the determining of tholr motions In the 
line of sight nnd by day time the telescope la made 
use of to learn of Interesting pho- 
nonn na abonl the aim This great 
teleaeoiHi Is a model of engineering 
perfection with II* great tube and 
masalve imrta rising floor and ro- 
tating dome It Is mounted In 
what Is known ns thn equatorial 
form 

But how ulBerenl is the Treptow 
telescope’ Erne ted with other pup 
■tones In view, It Is not ueeeasary to 
have exile r l scientists to keep the 
lelescoisi uuployed almost every 
hour during the day and night 


la done awuy with and the tele 
aeope Is used In tin open air’ ThlB 
then brings something radii ally 
new In the old silicic- of aatron 
omy, something inlire ly different In 
the construction of a great tele- 


favor that make II a moat Interest 
lng telescope, Vltn taken at 

The director of the Trcpinw Ob- 
aervatory, Dr V 8 Arrhenhold, by 
hla radical Ideas came Into opposition with the dor 
man scientist* who rldleuled the Idoa of placing In 
the open air with no prole* lion Troni the wind a great 
tube 68D/I0 leel In length seven feet longer than the 
Verkca telearope <*2 feet) nut undaunted, Dr Arch 
enliold tieraoverod and Anally sucreeded In tolloctlng 
sufficient funds for the erection of the largest tele- 
scope In the world And this, loo In sclentlBc Oer 
many’ 

Tho front )«ge Illustration shows the Treptow tele- 
se-ois* The old equatorial fonn of mounting waa de- 
liartid from, for thla requires that the eye-end of the 
teleseoiHi he rained through a vertical distance ap- 


In Herman* hav fe-at height It botamu itosslble to house tho telescope 

lng of astronomy b> taming tho dong telescope tabs Into a borlxontal 

ubllc of the hnav ixmltlon and pulling over It a cheap portable house 
u repeatedly fol By using tho telescope In the open air it became poaat 

tg silontlflc Hors bln to entirely eliminate the great dome, and thereby 

[unity to emulate save again more thousands of dollars. The result of 

i telescope (say) these plans were that Dr Archenhold was able to 

build the completed Instrument for the modest sum 
slescopc at Trep- of 1*2,600 Of this sum tU,&00 was spent for tho 

. development of kn*, which was made of the celebrated Jena glaa 

greatest Interest ground by the old-established Arm of 8telnhlel, In 

i< Am t ile tv De- Munkh The lens Is 27 lncbea In diameter, and la an 

Instrument given excellent one 

t corps of uxpert The radical departure from old-established forms in 
,1 lines of work eliminating the dome has many points In lta favoT 

keen eye for the b< Hides Die mere saving of money, and also many 

uts, star ( lusters, drawbaiks As Is well known to astronomers, tho 

ictary details, or temperature of the night air U continually railing 

ilnto for the por (cspe< laity In the early part of the night), and It Is 

i« greatest living Impossible ta have the air in the Interior of the dome 

Burnham spends at the wnc temperature as the outside air This 

40 Inrh r< tractor causes the heated air tD pour out through tbe silt 

care of thi s|iec of the dome, and alio producoa currents of sir In tbe 

raphlng the spec- Interior of the telescope tube llseir All of this mskos 

dr motions In the "had seeing,’ and a distortion of tho telescoph image— 

clescupe Is made the bane of the oxlatonce of the professional astronomer 


It la necessary to drive the telescope to make It move 
from east to west, otherwise owing to tbe earth’s rota- 
tion the object would quickly more from the Hold of 
the telescope tn tbe Treptow telescope both observer 
and instrument must be moved, and the details of how 
this Is done by a % home-power motor regulated hy 
clockwork can be seen In the smaller Illustration. 



View taken under tbe uoantlag, skewing the electric motors for driving 


A SUAT om-ui mxaoon. 


1C Into opposition with the Oer Dr Anhonholds plan of doing without a dame sllml- 

rldleuled thn Idoa of placing In nates moat of the effects of air currents, for thsre is 

prole* tlon from the wind a great no "dome effect," as astronomer* call It, and the air 

>ngth seven feet longer Uian the In live telescope tube quickly take* the temperature 

feet) nut undaunted, Dr Arch of that outside Here, then, Is a decided advan ta ge 

d Anally sucreeded In (ollcctlng Dut unfortunately the teloecope being In the opan air 

he erection of the largest tele- makes It the sport of overy pairing wind, and even a 

And this, too In sclentlBc Oer slight wind Is apt to set up a vibration In the tele- 

scope, especially so when the tube Is so long as In the 
ttratlon shows the Treptow tele- Archenhold telescope, which Is aupported not In th* 
oriel form of mounting was de- middle, aa tn the ordinary takwcope, but entirely at 

requires that the eye-end of the one cad Though the vibration* may be small and 

hrough a vertical distance ap- Imperceptible to the eye, still when the teleeoope U 

length of the telescope tube In pointed at a fixed star the Immense magnifying power 

icsd and one near the hortaon of thn long telescope would make oven the slightest 

>ry expensive elevating floor run tremors readily visible and would spoil tbe use of tbe 


This n< eessIlHled a very expensive elevating floor run 
b> electric motors tfliivvmit Asuaicqn, December 
2Blh, l8oP) lly swinging the telescope tube In n great 
fork and eniplovlng suitable counterpoises Dr Arch 
cnhold was able to have the eyc-ptcee near the center 
of motion and run the telescope tube upward into 
the sir The details or thl* will be readily seen by 
referring to tho Illustration This eliminated the ris- 
ing floor and saved many thousands of dollar*. The 


AMiaicqit, December Instruaienl for accurate work. It would seem that 
osooiic tube In a great for the Important research** of the exact astronomer 
mterpolset Dr Arch the open-air telescope would be a failure, but for pub- 

-piece near the center tic exhibitions only It Is another story The shsenrn 

pc tube upward Into of dome and rising floor eliminates a gTeat amount 

II be readily seen by of the expense, and the modest amount of the popular 

Is eliminated the rts- subscriptions can be all put Into the construction of 
and* of dollars. The a tekwcope thus obtaining a much larger Instrument 


low forked mounting with Us heavy movable part* Tbe telescope U raised and a star loc ated by 

placed on a solid concrete foundation Inaured a stable of a IH-horso-power electrics motor U order to keep 


I the whole construction had i 


tbs telescope polsted comedy at dm oelmUal object, 


The actual expense of running the navy of the United 
States for the peat fiscal year amounted to 242.720,000 
In thla sum Is Included everything, from the pay of 
enlisted men to the repairs and equlppage of vessels 
And the vessels Include tbe tugs and receiving ships 
as well as the battleships. 

Tho battleship "Connw tlcut," flagship of the Allan 
lie fleet, may be taken as an example of the cost of 
keeping a vessel of that typo In service Tho pay of 
offleera and enlisted men attached to this vessel with 
the other expense* amounted to more than 2780,000 
during the fiscal year Just passed The Atlantic fleet 
In that period Included sixteen flrst-elass war vessels 
via., six of the “Connecticut" type, flvo of tho "Georgia" 
class, and tbs others ranging from 13.000 tons to 11,600 
ton*. The average coat of keeping a vessel of the 
‘Georgia’’ Uasa In rommtirion, not 
Including repairs, Is 2*77,600 a year ‘ 
The classes below the “Georgia” re- 
quire expenditures ranging from 
2*32,000 to 2*04.000 While the tig 
urea will vary for the same vessels 
In different years, the cost changes 
vary little from year to year for 
the same class $10 621 .000 was the 
total cost for running the sixteen 
ship* of the Atlantic fleet for the 
past yoar There were twenty- 
three flrst-dsse battleships tn com- 
mission hut year, and th* total coat 
of keeping them In service exclu- 
sive of repairs, was 213.026,000, 
making an average coat for running 
them 2622,084 On all these ship* 
th* repairs amounted to only $100,- 
42* 

It might seem strange, but It hi 
a fact nevertheless, that It costa 
more to maintain a cruiser than It 
doe* a battleship There ware ten 
armored crulseri In commission 
tast year, the total reel of running 
t tbs micorsns- »n>ountlng to 27.160,600, or an aver- 

, wNcrape. ^ pg, , hlp „ f , 716>ow 

It would seem at the present time 
that there Is to be no limit to tbe 
Increased rise of future battleship*, and naturally 
there will be an Increased cost of running expenses. 
Tot Instance, tbe latest battleships to be placod In 
commission, the “Michigan” add the "South Carolina," 
each require a crew of 61 o®cer» and 818 men These 
vesaels are of 18,000 tops displacement The next that 
will be ready for service are the “Delaware" and "North 
Dakota," each of 10.000 tana displacement Barb of 
these fighting crafts win require 66 officer* and 87* 
men Then will come the “Florida" and "Utah," each 
ef a normal displacement of (1.826 Iona These mob- 
sters of the sea will bare In their respaetlve comple- 
ment* 80 offleera and 264 men But we have sot reaeh- 
id the latent rmaeto yet The contracts haVs already 
been let for the “Arkansas" and “Wyoming ” Ba n t a m- 
her (be “Oregon” of Spanish AmsHcan war famcT 
Welt that Is only half a hattlrahlp Derides these. They 
displace (8,000 tons nch, with a crew of 1,020 men. 
and 16 officer* ta command. 

The Philadelphia Rapid Transit Company reports 
that on certain at if* lines la that city the M r*- 
d action of “payae-yowenter" street cam, th* number 
of accident* to pefaosu has decreased 74 per east. tMa 
remarkable change tg attributed te the armagemsat ed 
doeed door, and riafe making ft ttappariMe fug pa» 
•W t® get oa or of **e ft* care a* mart*. 
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AMERICA’S FIRST AVIATION MELT AT LOS ANGELES 

DETAILED ACCOUNT OF THE FLIGHTS MADE BY THE AMERICAN AND FRENCH AVIATORS 

The lint aviation raeetlni to be held In thla country drome was located a few milea from Loa Angelca, It Curtin and Willard the Drat day Mosers ttcacby 

opened at Loo Angeles, Cal , on the loth Instant. Ia>ule wae not an Idea] place for flying since It waa not level and Knabonahue, In tbelr dirigible balloons, flew ZOO 

Paul ban, the record-breaking French aviator, waa prea- One end of the Held waa at a considerably higher elo- foot above the grand stand against a wind of 10 10 12 
ant with two Farmed biplanes and two Dlei-lot mono- vatlon than the other and tbo machines were, there- miles an hoar Paulhnn made bis Initial flight or 8'i 

planes. America waa represented by Glenn Curtiss, fore, obliged to fly qnlte high In order to pursue a minutes at this time, covering an estimated distance 

C. P. Willard, and C. K. Hamilton, all of whom flew level course A hexagonal course of 1 61 mllos was of ili miles In the second flight he remained alofi 
Curtlsa biplanes. The field that served as an aero- used Only a few short flights were mads by Messrs 10 minutes. Ills third flight lasted 29 minutes lie 











io6 


■Mm dub lug it th« grand itand and Juat clearing tb* 
haadi of the spectators, be flaw out of eight over the 


On the second day the tint flight* were made by 
Paulhan, who look out hls new Furman biplane and 
drove It thrice around the course In a ellfT wind, said 
to be of 18 miles an hour velocity, which was blowing 
from the sea Ntxl for variety he mounted one of the 
Uny Blerlot monoplanes, with which Mlscarol had been 
attempting to get off the ground lie had no difficulty 
In flying II III the wind that wan blowing Although It 
bobbed up and down and was t owned alxiul like a small 
boat on an nugr) « a I'nulhan flew about the Held and 
scteral linn a swept pael the grand stand, performing 
various inani nu rs and rising to an estimated height 
of Jon let t Thi hixjotators gate a sigh of relief when 
lie Anally landed at rows the Held from the stand lie 
was soon oitL again with hla Fannin biplane, In which 
be quickly disappeared from view far to the north 
Shortly after be reappeared over the trees of a nearby 
ram h, nnd frequenllj iharged ut the grand stand, 
turning aside Just In time lo clear tile spectators or 
else to sweep over their heads This flight of About 
S4i miles laatrd 21 minutes anil 12 seconds H was the 
fourth flight he had made on (he second day of the 
meeting After I’milhan’s flights, Mr Purtlss brought 
out his Hholius rarer, which is fitted with an ((-cylinder 
ualer-eooled motor of 60 horse-power Mr Fancullll 
t limited on board with Mr Curtiss, 

Hhol Into llii' air for Its speed test 
After dt scribing a wide tlrcle In front of the grand 
stand furllaa flew around the course at a speed flg 
ured out by l.leiit Fnul 11*>ck, of the Army Signal 
Corpe— one of the lodges — at over furly miles an 
hour Paulhan Immediately started a flight Al the 
same time Messrs Willard and Hamilton started on 
thtlr Curtiss biplanes In front of tho grand stand 
Curtiss followed them a few moments after with Mr 
Clifford llarmon as a passenger 
All four machines were flying at 
the eame lime a spectacle well 
worth seeing Paulhan landed a 
few mlnnleg lab r, took on one of 
bis mechanics as a passenger and 
twice circled the course as readily 
as hi hud done alone 

Curtiss established a new start 
Ing record and also a record for 
landing but Willard beat Curtlsa 
In I he latter tespert Curtiss start 
ed from n marked square of 404) 
square feeet flew once around the 
Held In something over two min 
ulus and landed c iw tly on t!he 
square from wlileh lie started He 
broke bis own record for starling 
by gelling off the ground In #->/*> 
seconds after a run of but 9M feet 
Paulhan required 1214 seeonds time 
and a run of over 100 feet , 

The great event of (he third day rul * J * 

was Puullian's suceessful attempt A 

at breaking the world's record for 
altitude The existing record had 
been made only six days before by Hubert Latham at 
Mourmelon, France, with hls Antolneth monoplane, 
and was 3,444 foil Paulhan started In front of the 
grand aland, and heading north, he went steadily 
upward In circles until he was nearly a mile high 
Bo high did he fly that to Ihe eye* of (he onlookers 
the machine appeared the merest speck In the sky 
After ascending some 46 minute*, ho pointed hls bl 
plane once more toward the earth, and came down at 
a much greater angle and In about one-sixth the time 
(T% minutes) The registering barometer on hls ma 
chine registered 1 BJI meters or Just over 6,000 feet, 
so thst Paulhan had apparently beaten lAtham's rec- 
ord hy some 1 600 feet lie was given a great oration 
upon landing The total length of the flight was S3 
minutes 46 1/6 seconds Paulhan s belght, as meas- 
ured from the ground, was officially determined at 
4.186 feet 

The fourth day Paulhan gave a good demonstration 
of the weight-carrying ability of hla new Fmrman ma- 
chine whirh la much smaller and weighs 236 pounds 
less than the regular Furman biplanes, by taking up 
hls two assistants Malwon and MIscarol, and circling 
several tlroos around the course with them. Curtla 
circled the euuneo ten times In 24 minutes 64 2/6 sec 
ends. Paulhan tried to beat this time and failed by 
five seconds only Previously, he made three Ups In 
S 161/6 carrying hie wire as a passenger After cir- 
cling the Held ho alighted readily In the marked-off 
square from whirh he started In another flight of 
7 minutes' duration he carried Mrs Ferris a* a pas- 
senger, He again resorted to hls sensational methods, 
flying low over the grand stand, making sharp turns, 
etc Hamilton, Paulhan, Cuiilss nnd WllUrd quall- 
flnl In three-lap flights for all events The first named 
nisclr a flight with hls vertical rudder locked, In order 
In show that thla rudder doe* not hnve to be used In 
connection the balancing planes, as t» done by 
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the Wright brothers whoa they v 
to correct its trail 
This combined operation of the equilibrium-maintain- 
ing device with the vertical rudder Is one of the 
strongest claims In the Wright patent Where plane 
warping U employed. It Is D ec en a ry, In order to pre- 
vent (he slewing around of the machine, when the 
plane la warped to a greater angle. With balancing 
pUnes like those used by Curtiss, the resistance In- 
serted at one end of the machine la as great ns at the 
other, the consequence being that the vertical rudder 
doM not neceeaarlly have to be used, ThU flight wtth 
the rudder fastened demonstrated very well the differ- 
ence between the two systems. Mr Willard again flew 
once around the course and landed In a measured 
square, thereby winning s prlxe of $260 Paulhan wax 
presented with a $600 silver cup by enthusiastic cltt 
xens of San Diego The next day be made a cross- 
country flight of some 16 miles to Ban Pedro and back, 
circling above the revenue cutters In the harbor and 
being greeted with (beers by the Inhabitants Paul- 
han also made 8 rinult* of the course with hls assist- 
ant In 18(4 minutes, and afterward flew twice around 
It alone In the Blcrlol monoplane Hls fastest Up la 
(he latter mat bine was done In 2 48, wbteb equals a 
speed of 34 14 miles an hour Curtlsa made the fast 
cst lap of the course in 2 12— a speed of 43 46 miles 
per hour Subsequent to n race with Beachy, Knaben- 
ithue made a lap In hls dirigible In 6' 10 2/6 — a rate of 
18 4 miles per hour Hamilton tried for the slow Up 
prixe and succeeded In making one circuit of the course 
In 1 36 2/6- a speed of 26 78 miles an hour The time 
of Willard's slowest Up was 2 11 1/6 Hamilton made 
a 12 minute flight for altitude, reaching a height of 
63044 foeL 

But very little flying was done on the sixth day of 
Ihe meeting, owing to wind and rain The Held was 
wet and muddy, but notwithstanding this, all the ayl- 



Kerbe** ■sltlpUne, Thbt machine is sf the ftdlawlag | 
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ators got off the ground without much difficulty and 
made a few short flights. Paulhan attempted to boot 
Curtiss' ten lap record, but bo was unsuccessful Wll 
Urd and Hamilton also made an attempt at this rec- 
ord. the Utter covering the 18 1 miles in 30 24 2/6 or 
at an average speed of 21 7 miles an hour MIs- 
carol Paulban’i assistant, made a brief exhibition 
flight with a Blerlot monoplane In landing, the ma- 
chine tipped to one side, causing the wing to strike 
tho ground and break off The accident was blamed 
upon tho substitution for wing warping of the movable 
ends of the tall, which normally move together and 
act as the Iforlxontal rudder By moving three ends 
of ihe tail In opposite directions, the transverse equil- 
ibrium can be mnlnUlned fairly well under ordinary 
conditions, although tbU method U not *o positive as 
that of warping the Wings themselves, 

Sunday January 16th, but tew IllghU were made, as 
the weather still remained Inclement The following 
day. however, Paulhan attempted to break Forman's 
record of 4 hours and 17 minute*. After remaining 
aloft 1 hour, 68 mlnntM, 27 2/6 seconds, during which 
time he covered 76 6 miles, Paulhan was obliged to de- 
scend on account of a leak In the gasoline tank. He 
therefore did not come within 244 hour* of equaling 
Forman's record Hamilton also flew during some of 
tht time that Paulhan wua making hi* endurance 
flight Hs kept st n lower level nnd made 11 clrculU 
of the course, but was obliged to stop on account of 
motor trouble Curtiss lowered hls time tor tan laps 
lo 23 mlnutaa, 43 2/6 second* (40,71 mile* an hour) 
Hla fastest lap was three aeeoada slower than hla brat 
previous circuit Paulhan covered ten tap* In Its 6 1/6, 
Beachy nude on* lap M hla dirigible |a 4'67 4/S 
OP 46 mile* an boar) "fhlx was the tautest lap 
scored by any dirigible daring the meet -The 
Qlll-Doseh biplane, which Is very mock 10m the Cur- 
tis*, and which waa constmted by two ganttema 


>fc!BA«ir 9, i9W.' 

Id, made aevemi htteopm bp «at air 
tb* ground, bah V*a only ano eaa sf t d <a maktag a taw ■ 
abort Jump*. $fr.' Clifford Harmon mad* a abort flight 
aloa* in hie n*w Oarttaa maoUna. 

Tnaaday, Jannary 13th, Is fcotswortby tor the too* 
cross country flight of Mona. Paulhan, who flow tb 
"Lucky" Baldwin's ranch and back, a distance of abont 
4744 mite, In 1 boar, 2 mlnntea, 42 4/6 aeeoada. In tb* 
course of thla flight he rose to a height of 2,130 feet 
aooordlng to the registering barometer carried la tbe 
biplane Most of tbe time he waa at a height of be- 
tween 1/M0 and 2,000 feet During the return Jour- 
ney, which waa made In about 22 mlnutaa, Paulhan 
had to light against a rather strong westerly wind, and 
yet be la said to have required only about throe min- 
utas more returning than he consumed In flying to the 
ranch Probably at the elevation at which be waa 
traveling h* did not encounter as strong a wind aa 
was blowing near the earth. 

January 19th was given np to the making of a num- 
ber of flights with pa seen gem. The weather wax per- 
fect save for a puffy wind In the early afternoon, 
which later died out altogether About 2*M Pi M 
Paulhan started oa a oroaa-oountry flight with hla wife 
as a passenger After circling once around the Hold 
he left the course nnd headed directly toward tb* 
ocean. He flew at a height of some 600 feet to Re- 
dondo Beach In th* course of hie flight he paaaod 
over several other neighboring seaside resort*. He re- 
turned safely after 32K mlnutee, having covered over 
20 mllee screes country without difficulty This flight 
was twice aa long aa that made by Orville Wright at 
Fort Meyer last summer la the speed teat for th* gov- 
ernroont It la the longest cross-country flight ever 
made with a passenger, although It waa not by any 
mean* aa haxardous aa the one made by Hr Wright 
Other flights were made with Mia. C F Bishop, I dent 
Paul Beck, W R. Huaret, and a reporter for a New 
- York newspaper For tbe second 
time Lieut Beck tried dropping 
dummy bomb* upon a measured 
square on th* ground While be 
did not succeed In hitting the 
mark, he came vary close to It, and 
showed the possibility of dynamit- 
ing a warship or a town in this 
way Panlhan*a last flight wan 
made with Mr Harmon a* a pas- 
senger It was a cross-country 
flight of 8 to 10 miles lasting about 
20 minutes. Hamilton made three 
attempts at high flying, rising to 
heights of 466, 300. and 700 feet, 
respectively The Dili Doech bi- 
plane waa Anally made to fly and 


by Hillary Beaoby 
however, it was badly damaged 
Curtlsa made two laps, but waa un- 
successful in breaking hla speed 


r The last day of the meet, Janu- 

ary 20th, Curtlsa made the longest 
flight he has ever accomplished 
Starting at 3*26 P M , Paulhan had made but two or 
three tape, when Curtlas went aloft about half a lap 
behind him Mounted on hi* Ithelms racer. Curtlsa 
steadily gained upon Paulhan, and niter making three 
Is pa passed him In front of the grand stand, hls small 
biplane flying directly above the larger French ma- 
chine. Thla was the first real race the spectators had 
witnessed, and Curtlas received grdat applause Ha 
continued to fly around the course until he had cov- 
ered 80 laps (48 8 mile*). Us time being 1 16 3* 
Paulhan made 26 circuit* of the oourae (66 A 6 miles) 
In 1 84-34 Tbe average speeds of Curtlsa and Paul- 
han were respectively 27 8 and $6 77 mllse an hour 
Hamilton made n flight to Monata, abont 7 mllee from 
the aviation field. He roe* to a height of several 
hundred feet nnd disappeared from view upon tb* 
horiaon. Upon Ms return tbe crankshaft of hls motor 
broke when he was nearly book, and he succeeded la 
gilding down to the Held and alighting without mis- 
hap A feature of the last day waa a panda Showing 
the evolution of locomotion. Tbe phrade opened with 
aa old-time "prairie * ' 


ghow to he held In' America 
aa a separate sflatr will open in th* Meobanloa Build- 
ing, Boston Math, the erasing of Febeoa*? Kid. 
This show wffl he held under th* auaplo** of th* Aero 
Cfnh of New Eagtand. and a number of »*u well 
known to the aarOMutlcal world (toad sponsor* Mr 
It Bseldeq MUaefOW models of aetoplaaea, than wBl' 
be exhibited a number of fatfaleed repntefltatlte ma- 
chine*. A dapttetsof tb* tJafc*4 State gOrat u a tet V 
only dirigible bjrikte wfll tea ba te rir* Ummtoas 

— *— — * g«y thlbS to sahtbk abet* 

tb* mogegar of thsahOW. , 
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tool tob onrora »tat bolt*. 

8Ur bolt* In locomtlve bollsre usually Irak mat 
the Is car eMe of the ontelde boiler eh set When the 
broken bolt Is In position behind the frame of the loco- 
mod re tt U neceoary to drill the bolt on the firebox 
end drop It oat of the way, after which a bole la bored 



Ita own center. Bat the center of eeoh circle U the 
sxle in the rsapsottvs block. Hence the block* move 
outward In their guide trainee ae the arm* are thrown 
oat The angle bearing*, center, am weight are all 
therefore eoaatantly changing poelUon 10 long u the 
arm la being turned fast enough Bach centrifugal 
ana In Its flight dose not deocrlbe a circle, but rather 
an elllpaoldal curro due to the shifting of tho block 

The two guide frames, ae has been ate ted, are placed 
parallel to each other, each having a block, arm, 
weight etc. The blocks are held In opposite position* 
so that the arms wlU balance each other and so that 
the two blocks will always reciprocate In opposite 
direct kina 

The means employed to hold the centrifugal arms 
In position, and yet allow them to follow their reepee 
live “pulls," consists of s shaft between the guide 
frames with two crank arms, each of which has a 
pin extending Into a slot cut In each arm The crank 
shaft Is driven by a small motor As the cranks turn, 
the centrifugal arms are turned by the pins which pro- 
ject In the arm-slots. The greater the speed of the 
crank, the greater the power of the centrifugal arms 
Because there Is no connection between the centrifu- 
gal arms and the cranks, the reciprocating action of 
the blocks Is caused entirely by centrifugal force 

It la a curious though easily comprehensible fart 
tho amount of centrifugal force developed was so great 
In the machine Illustrated that It was necessary to 
cut away part of the material of oRch arm and to re- 
duce the weight so that the platons would not ham- 
mer against the cylinder heads. 


TOOL 101 CBTTn ro ITAT BOLT*. 

through the stub In the outside sheet and the part of 
the bolt remaining Is cut out with a round nose chisel 
This Is difficult to do, and It sometimes happens that 
the ahoot la grooved In the operation, and trouble la 
caused thereby With a view to overcoming this diffi- 
culty the tool llluatrated In the accompanying engrav 
lng has been Invented. It consists of a cutting mnm 
her arranged to move In a ehoath which can be fitted 
Into the hole drilled in the bolt and serve as a guide 
for the cutter which Is then operated to cut out the 
bolt. Tho body of the tool, which is of hexagonal 
form, la indicated at A Projecting from the body A 
is a blade B formed with a bead C at Its lower edge 
The sheath above referred to Is Indicated at D and 
le formed with a central bore to fit the bead c and a 
slot to receive the flat portion of the blade ss indl 
rated In Fig 8 The aheath U la reduced at B to 
form a centering guide. The bolt to be removed is 
first drilled out, ae Indicated in Figs 3 and 4, to the 
diameter of the part B of the aheath The portion B 
la then lilted into the bore, after which the cutting 
tool Is operated to drive the end F of the blade into 
the bolt and cut it out aa indicated in Fig 1 After 
the bolt baa been cot at three or four points it may 
easily be knocked out Ur William Smith of Pesh- 
tigo, Win, has secured a patent on this new cutting 
toot 


nniins obbtbiitoal roxci bbaotioally 

A Danish engineer, resident In New York city. Dr 
Albert C Albertson, has endeavored to turn to prac- 
tical use the enormous centrifugal force generated by 


1BA0I rot BUCK XLLII. 

During the process of baking bricks the kilns ex 
pand and contract and If the sides are not braced 
after they bavH contracted they are apt to topple over 
If the klLn should expand again Hitherto It has 
been the custom to brace the sides of a kiln with llm 
ben and wedges which work Involves considerable 
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led In an actually constructed and operative air com- 
pressor, with what success we leave our readers to 
judge from the accompanying Illustration and the fol- 


ia each of two parallel guide frames a block Is 
mounted to reciprocate Bach block Is connected with 
the piston rods of a duplex compressor Through tho 
blocks an axle nma to the end of which Is attached a 
weight-carrying arm. When the arms are thrown 
forelby to one side or the other, each block move* 
back and forth, because the centrifugal force produced 
at the weighted end of the arms 1* endeavoring to 
carry the weight off at a taqgent to the circle from 



danger to the workmen while adjusting the vtodge* 
In order to remove this danger an Inventor has recent 
ly devised the brace Illustrated In the accompanying 
engraving It consists of a bar A formed with teeth 
along Ha upper edge One end of the bar la provided 
with a pair of stnds adapted to engage a curved slot B 
In a supporting member O The base of the support- 
ing member Is mads broad to as to provide a largo 
bearing surface The bar A enters a recess In tho 
supporting member and la cut away at D to that when 
th* supporting member Is pressed against the wall of 
the kiln the upper edge of the base will dig Into the 
wall, as shown In one of the Illustrations. The tooth 
on the bar A are adapted to be en 
gaged by a pawl B which Is ful 
trumed In a member F that Is 
supported on a timber disposed 
along the aide of the kiln The 
member F Is bald In place by teeth 
0, wblcb dig Into the wood The 
pawl K la provided with a thumb 
piece II by which It may be lifted 
out of engagement with the ratchet 
teeth In Lhe bar In using this 
brace the workman thrusts tbe 
supporting member C against the 
aids of tbe kiln and placas the 
member F In position on tbs Um- 
ber Then pressing against the 
kiln with hi* foot h* takes up ths 
Mack bstwean the two member* 
0 and F* by engagement ot the 
pawl 5 with the ratchet teeth era 


tbs bar A Mr Aaatole Panisse (can of J McLean, 
148 Bast Strand, Rond out, N T ) has just received a 
patent on this Improved brace for brick kilns. 


rrrcHXM’ ioalx pab. 

It la customary for butchers to weigh meat in large 
seals pans that are usually provided with a rigid ball 
which is also of largu dimensions, and the fact that the 
ball la rigidly attached to the pan makes 1L inconveni- 
ent to alow away the pan when It Is not in use The 
accompanying engraving Illustrates an Improved form 
of butcher’s scale pan in which the bail Is so monntod 
that It may be folded down against the pan when It la 



BtfTOHIBB’ MALI PAX WITH FOLDIXQ BAIL 

not in UBe, but whenever doelr<<d may be locked rigidly 
In an upright position Thu ball Is not directly con 
nected with the pan, but to a pair of rails which servo 
to distribute llm strain In our Ilium ration we have 
lettered tbe pan proiter A. Riveted to the pan at tho 
bottom are a pair of diametrically disposed straps B 
which cross each other at right angles and are bent 
up at the ends against the sides of tho ism The two 
rails C which are curved to conform approximately to 
the shape of the pan are se<ured to the ends of the 
bare B Hinged to these rails Is the ball B which Is 
provided with the usual hook for attaihlng It to the 
scales Onu ot thu rails v In furuied with an outwardly 
projecting flange B in whhh Is a square aperture 
adapted to Tins Ive a linger F that Is free to slide on 
the ball 0 When the finger F Is lilted Into this siht 
lure the bail Is held rigidly In upright paeltlun On 
lifting up the linger F the hall Is released and may be 
folded to the position Indliatcd by dotted lines in tho 
engraving Mr Jacob Feldman of TO Carlton Avenue, 
Brooklyn, \ Y , has recently secured a patent on this 
Improved scale pan 



A very convenient device for seiurely locking doors 
has recently been Invented whlih Hbould be of par- 
tliular value to traveling men who often find it neces- 
sary to occupy a bedroom not fltlpd with an efficient 
lock The locking device may readily be applied to 
any door without marrlug It in the least. As shown' 
lu our illustration, It consists of two plates. Tbe 
larger plate A is provided with teeth which are 
placed against the Jamb of the door and when tbe door 
In closed on the plate It fones these troth Into tho 
wood Tho opposite end of the plate A Is turned 
back upon Itself to form a bearing C the purpose of 
which will presently be explained A square opening /l 
Is cut through the body of thu plate A and adjacent to 
this opening a iam or eccentrically mounted disk K Is 
provided The second piste, as shown In Fig 3, la 
formed with bearings F adapted to fit Bt opposite sides 
of tbe bearing 0 and receive a screw that iiasse* 
through the bearings of both plates, being threaded 
Into one of the bearings F Tho smaller plate is also 
provided with a lug O which projects through the open 
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tot 0 tn the plate A. The log O la reeewed to receive 
tte c*m 0 , and the latter U turned to proaa the etep B 
against the door and thne lock It shut. In order to 
allow tor the movement of the emaller plate at) the 
cam X le turned the bearing 0 of the larger plate 1* 
elongated as ehown In the drawing The Inventor of 
thle door securer la Mr Charles W I/mt of Tlngley, 
Iowa. 

AM OIL DU 

The oil ran llluatmud In the accompanying ongrav 
log belongs to the ilasa embodying a dexlblo bottom 
which Is o|h rable to cause a flow of oil The construc- 
tion li( H shown, bowovir, Is arranged to provide a 
i ousldcrably greater flow of oil than Is obtainable In 
(mis of the conventional eonstructlon This result Is 
hi c nrcd by providing three diaphragms In the can, one 
or which serves as the bottom of the can, while the 
other two are connected at the center by a nipple In 
this manner sn oil chamber separate from the main 
portion of the can Is formed In the accompanying 
(ngm\liig the inn Is shown at A with the usual noislo 
H threaded Into the uppir end Fitted Into the lower 
end of the can Is a retaining ring C which has extend- 
ing flanges at l he upper and lower ends and Is also 
be ut outwardly at thn lower end to lit agalnsL a 
shoulder formed In the can body The dished dla 
pliragms 1) and E bear against the flanges of the retain 
Ing ring The two diaphragms n and E are connected 
at the renter hy the nlppln O The diaphragm or bot 
tom E Is soldered fast to tbe can body An oil chain 
her Is thus formed between diaphragms F and K Tn 
operation when the bottom of tbe can Is pressed In 
ward It drives the oil from the oil chamber with 
greater pressure than would be the cane If the entire 
can body formed a stogie oil vessel At tbe same time 


1 with g downwardly projecting flange adapted to en- 
gage a flanged piece J carried by the tongue. The 
lever / Is mounted In brackets secured to tbs hounds 


with the piece J A cord running from the lever I to 
within convenient reach of the driver may be drown 
upward to throw the lever 1, whereupon a latch K 
will engage a stop piece serving to hold the lever to 
set position With the crosspiece J set as shown to 
Fig 1 It la poealble to lock the brokos against the 
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wheels, while lr the piece J Is set with tho flange at 
the opposite side, as shown In Fig 2, It aervee merely 


flttad with roues at one and to mmt* tht floor, J* 
tho oppogtta end connected tqr m eans of Unka to 
a pair of balteroak levers form lag s sort of a treadle, 
on which the operator's feet are supported. By proas- 
tog this treadle downward, proas uro will ha brought to 
bear on the rollers, causing the chair to rock. When 
desired, the mechanism may be thrown oat of opera- 
tion by folding the treadle up again*, one of tho cruse 
pieces of tho chair 


Of the hundreds of thousands of dollars worth of 
Oriental ruga brought into the United States annually, 
many of thorn are what Is known to the profession 
as “washed rugs.” This mesne that brightly colored 
Oriental nigs are sometimes washed with a solution 
of chloride of 11 tie, a treatment which partly bleaches 
tbe colon end Imparts a soft appearance to the rug. 
Tne chemical treatment le n procea of washing wblch 
produces the effect of age end a peculiar sheen to the 
surface, which la pointed out by many dealers as a 
proof of superior quality The fact Is, however, that 
the process of washing Invariably weakens and to 
some Instances destroys the meter! sis of the rug The 
progressive effect of the chemical treatment of tbe 
rug Is this The chlorine gas contained In the chloride 
of lime attracts oxygen and moisture from the air, by 
which muriatic arid Is formed This sate away the 
vitals of tbe fabric. Sooner or later the wool and 
cotton tn the rug become brittle, and thus weaken 
the warp and deteriorate tbe wool. When this deteri- 
oration le complete, tbe pile of the rug may be swept 
away by the ordinary process of sweeping, and the 
warp, which la tbe foundation of thh rug, becomes ao 
weak that holes appear here and there, and aoon the 
rug It worthless 



the other two dtaphragma yield ss well, thus effecting 
a large discharge of oil Mr Frederick O Svetllk of 
Cadott, Wls , has recently secured a patent on thla Im- 
proved oil can 


AUTOMATIC WACOM IBAMX. 

Two patents have recently been Issued on the sub- 
ject of wagon brakes, describing a form of brake for 
use on carriages and wagons that will be atftomatl 
rally applied when the horse Is checked or presses 
hoik agatoBt the load when going down hllL The 
brake may also be applied by band and can be thrown 
out of automatic operation whenever It Is desired to 
hack the vehicle In order to take off the strain upon 
tho mechanism when traveling around curves or over 
rough roads, a flexible connection Is mado between the 
tongue and the brake ms hantsm Tn Ftg 1 the tonguu 
to Indicated at A It la provided with a crowned roller 
8 mounted on a vertical axle wlilth bears against a 
(Town roller C mounted on a horlxontal axis The 
roller C Is carried between two arms of a broke reach 
n which are dlapoacd at each tide of the main reach E 
end are free to allde longitudinally In the hounds The 
brake reach D le connected at the rear end to a lever F 
which Is connected hy chains to the brake beam O The 
lettor carries the brake shoes that bear against the 
rear wheels of the vehli le The brako beam la connect 
ed by a spring to a poet H carried by tbe main reach 
£ It will be evident tbat when the tongue le pressed 
backward or when the vehicle rides forward on the 
tongue the brake reach will throw the lever F back 
sard, drawing the brake shoes Into engagement with 
the roar wheels A band lever extends upward from 
the lever F to permit of operating the brakes manu- 
ally In order to throw the automatic mechanism out 
of operation tho tongue A le locked to the bounds by 
means of n simple mechanism, H consists of n lever 


It cannot set the brakes 

The second construction referred to la similar to 
that shown In Fig 1, and corresponding parts are re- 
ferred to by the same, but lower-case, letters Tho 
tongue a la connected to tbe brake reach d by moans 
of a chain & which passes over a pulley r The brake 
reach d la connocted to a lover / which to turn la con- 
nected by meana of chains to tbe brake beam g The 
brake beam la coDnet ted by > link to the main reach e, 
and Is hold In Inoperative position by a spring attached 
to the brake reach d The hand lever for operating 
the brako Is shown at A A locking devlre similar to 
that shown In Fig. 2 Is Indicated to Fig 4 comprising 
a lever i mounted on the hounds, a lug ) mounted on 
the tongue and a latch k The Inventor of then wagon 
brakes Is Mr Ebvn Q Dolan of Btarksboro. VL 


lursnvKu Shop Btbetcusb — The shoe stretcher Illus- 
trated herewith le so arranged that It may be adjuited 
for sLretchlng shoes of different sites and shapes, and 
for applying the 
pressure at any 
point desired so 
as to etretch tile 
shoes to a com- 
fortable lit The 
stretcher Is pro- 
vided with a sta- 
1 1 o n a r y base, 
formed with an 
arm at its up- 
per end. which 
terminates In a 
knob. Fulcrum 
ed to the base 
la a bell-crank lever, one arm of wblih Is alto provided 
with a knob, mating that of the fixed arm. By depres- 
sing tbe bell-crank lever, the knobs will be forced 
apart, etreUhlng the shoe at tho points of contact 
These knobs are removable, and are provided at one 
side rounded and tbe other projecting Bach knob also 
has a square tapered opening adapted to lit thu arms 
of the shoe stretcher The knobs may readily be ap- 
plied, either with tbe projecting portion bearing 
against the shoe, or with the rounded portion, as de- 
sired 

Rot Kino ATTAcmociT roa Hockinu Chaim. — An In- 
ventor has recent- 
ly procured a pat- 
ent on a device 
for rocking 
chain, without 
placing tho feet 
on the floor The 
particular advan- 
tage of ttaf* 
scheme la that a 
■light movement 
of tbe feet will 
cause the chair to 
rock. Fulcrum ed 
to the rockers are 
a pair Of lever* lOCXXTC OMAJM ATTA6MM1MT. 
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g taring to some bright hue, porhapa red, and le not 
salable An unscrupulous dealer will subject the rug 
to the series of washings to chemically prepared water 
In thla way be turns out a rug possessing a soft an 
tlque sheen that la truly captivating, and flnda a ready 
purchaser for tho doctored floor covering 


A New Comet Bleeeverai la So elk Africa. 

A new comet visible to the naked eye was discovered 
at Johannesburg on January 18th by Innee. In right 
ascension 19 honrs, 80 minutes, 28 seconds and decline 
tlon minus 23 degrees, 89 minutes 24 seconds. 

At tho time of its discovery tho comet had an hourly 
motion In right ascension of plus 41 seconds of time 
and declination of pins 6 minutes 4 seconds of arc 
The comet discovered Is brighter than Venus. At 
Lick Observatory it whs easily seen with the naked 
eye at noon about four degrees east of the son and one- 
half degree north of It. moving northeast 
For a few nights the comet was a brilliant object In 
the clear southwestern sky Just after sunset. 

Readers of the Bcikthfic Amebica* will hardly con 
fuse .bis comet with Halley’s, which has bsen the ob- 
ject of constant study since September 11th, when It 
was sighted The Bouth African body Is one of the 
two or three comets which are usually discovered 


Dr Joseph K Pogue who le In charge of the Dlvt 
■Ion of Mineralogy In the U B. National Museum, has 
recently described In the Smithsonian Miscellaneous 
Collections a remarkable specimen of pyTite studded 
with crystals of gold and partly covered with plates of 
galena from tho Snetttabam district near Juneau, 
southeast Alaska The pyTlto la In the usual form of 
a cube, but what la very remarkable la that there are 
on It more than one hundred and thirty weU-deflned 
i ryetals of metallic gold These are also to the cub! 
cal system and from one-third to one-half burled to 
tbe pyrlte, never more, and teem to have no definite 
relation to the crystallisation of tbe pyrlte. Similarly, 
crystals of galena and ohaloopyrlto are found on the 
pyrlte The structure and relation of the galena to 
the pyrlte le of considerable scientific Interest and la 
described to technical detail by the author Thla very 
unusual occurrence of these minerals to crystallo- 
graphic juxtaposition la described hr Ur Pogue as fol- 
lows - “The pyrlte, when Its present alae was nearly 
attained, sustained a deposition of crystallised gold 
upon Its surface’ followed hy the precipitation of a 
■mall amount of chalcepyrtt* which. In turn, was suc- 
ceeded by the formation of the galena. A further 
alight accretion of pyrlte completed the development 
of the specimen ” 


Failure of a fly-wheel, says PoW a&d tba En- 
gineer, usually begins by the starting of a minute crack 
oo tbe under surface of the rtm at the point of great** 
straw, via, near tbe anda of tha arm# adjacent to the 
rim joint Tbe cracks gradually d eep en qnfU failure 
oecnra, with all Its dl aaa trong qd—n no pc*. Theae 
minute cracks are visible to an gg poripnoefl eye, and 
earefnl lnspeetten will aid materially fee tb» pnvcfetlM 
«f fly-wheel s x pto sl oua. 
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The Scientific American Boy 

By A. RUSSELL BOND 

has just been reported as one of the books at present most in demand at 

Thi Now York Public Library, Circulation Department 

T HIS Is a story of outdoor boy Ufa, sox Keating a 
large number of direralons which, aside from 
affording entertainment, will atimnlate in boys 
the creative spirit In each instance complete practical 
instructions are given for building the various articles. 
The needs of the boy camper are supplied by the direc- 
tions for making tramping outfits, sleeping bags and 
tents, also such other shelters aa tree booses, straw 
huts, log cabins and caves. The winter diversions In- 
clude Instructions for making sis kinds of skate aalle 
and eight kluda of anowmhoee and skis, besides ice 
boats, scooters, sledge*, toboggans and a peculiar 
Swedish contrivance called a “renwolf ’ Among the 
more Instructive subjects covered are surveying, wig- 
wagging, hellographing and bridac-bntliUng, In which 
six different kinds of bridge*, Including a simple ca ti- 
lever bridge, an described. 

12 mo. 320 Pag**. 340 lUxutrationa. Pricm $2.00 postpaid 
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The Scientific American Boy at School 
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uhoii or the nail flood 

I T 1* rather surprising that Id all the voluminous 
doecrlptloDH of the Parle flood, which have been 
inibllebed In America, there haa been given no 
complete analysis of the meteorological condi- 
tions which have turned the usually gentle and tract- 
able River Heine Into a raging torrent, and wrought 
unbelievable havoc In the far famed and beautiful city 
of Paris. It aeems unlikely that any mere rainfall in 
tne watershed of the Heine could have been aufflclent 
to produce the present enormous flood, and It la prob- 
able that a graat part. If not the major part or the 
flood water, I* due to auddon melting of the anow In 
the mountains and on the higher levels 
Apart from the extreme Buffering and personal Incnn 
sentence resulting from the flood, the most serious 
aspect of the calamity Is the disastrous effects which 
must surely result from the Inundation of the founda- 
tions of the city, and the flooding of Us labyrinth of 
subways and sewers by a vast volume of water of 
great depth pressure and velorlty It la a fact, well 
understood by engineers and architects, that founda- 
tion material which la perfectly stable In the dry 
condition, may lose much. If not all, of Its supporting 
liower when It becomes saturated, and partlrularly, If, 
aa in the present case, the ground adjoining the foun- 
dation la full of auch voids aa are represented by 
aubwayi, aswers. cellars and other excavations A 
substratum which will remain stable under normal con- 
ditions, may begin to flow or slide when It la saturated. 
In which case heavy crarks will appear In the super- 
incumbent walls. If Indeed thn building be not thrown 
town altogether 

Furthermore the cabled reports, referring to caving 
streets, bursting sewers and collapsing subways, Indi- 
cate that another most destructive sctlon of the water 
must be actively at work We rerer to the subterran- 
ean flow of water under pressure along the race of 
foundations, subways, sewers and other enbterranean 
masonry work Where such flow occurs, as for in- 
stance along the outsldn of a sewer, there Is liable 
lo he a washing away and displacement of the soil 
or other material, and where the sewers are filled 
with water andir hydraulic pressure due to a con- 
siderable head, such as exists In the flooded district 
of Paris, It can easily be seen that, having but lit- 
tle strength to resist an outward thrust, they would 
be easily buret open, particularly If, as suggested, the 
cm. losing soil had been washed away by the flow of 
aster nlong their outer surfaee Only when the floods 
have subsided and a full examination can be made, 
sill the full measure of the present disaster be ascer- 
tained, but the probabilities ere that the rebuilding 
of sub-aurfac« construction will have to be done on 

Unquestionably, ono result of tbo flood will bo the 
undertaking of public works designed to prevent any 
rejielltlon of the disaster An obvious plan would he 
to build a masonry retaining wall, or levee, throughout 
me Whole length of the city and for some dlatanca 
above It, carrying the work to g height aufflclent to 
pit vent anj rutuio overflow Ho enormous has bean 
the volume of water that has rome down, that unleaa 
the walls wrre mrried to an Inconvenient height, It 
would he necessary to Imrease the cron sectional are* 
of the thaunel either by dredging which Is practicable, 
or bv w muling, which because of the great value or 
the proisrty that would have to be rondenmed for this 
purpose would Hcem to be out of the question. 

Thin lull Is llllk doubt that the overflow at 
I'urls has Ins n grinlly Ini reased by the presence 
of so inapt uuiHonrv brldgis, eatli of which emhndlwi 
vi vi ml liq*vt masonry pit rs Hint greatly rednee tho 
nrea of tin ihunntl, and If the municipal engt- 
net rs und< rinkc a sufficient enlargement to abso- 



lutely prevent future overflows thebqflsstlon of tha 
obstruction presented by these bridges must sorely 
coma up for consideration Judging rrom the reports 
It would seem that not only the piers, but the super- 
structures of the bridges themselves have served to 
dam the waters and spill them over tbe adjoining 
banks. 

If the masonry structures were replaced by stnpen 
slon bridges or single trusses spanning ths entire chan- 
nel from wall to wall, a great step would be taken 
toward the prevention of future floods But would 
Peril, the beautiful, submit to the removal of to many 
monuments of her architectural genius as are afforded 
by the present succession of picturesque stone arch 
bridges. 


TH1 JTIW TOR* DHL? TAMIL WATXX (Ami. 

J UDGED from the standpoint of sound engineering 
and practical utility the plan to carry the new 
live hundred million gallon tier day Catsklll 
water supply through the length of Manhattan 
Island in one large deep tunnel, cut through tbe ever- 
lasting rook, Is one of the moat commendable projects 
ever brought before thin ilty. and we feel that a strong 
protest should be made against the attempt to dis- 
credit this entsrprlse, which Is now being mads by 
certain more or less Interested parties. 

It Is unforlunataly a fact that In this age or sensa- 
tionalism Lhere 1 » no more fruitful Held for the panic- 
monger and scarahead writer than that of engineer- 
ing works of great magnitude, for such works deal 
with the stupendous forces of Nature, developing 
her latent energies on a grand scale, and holding 
them for beneficent uses only by the curb end bit 
at technical knowledge and sound engineering Judg- 
ment. It Is the easiest thing In tbe world, by a little 
Juggling with figures and a large mis-statement of fact, 
to write a sensational article (or a series of them Tor 
that matter), that will lead the lay public to believe 
that the project under discussion Is 111 conceived and 
pregnant with big disaster For a notable Instance or 
this It Is sufflclent to ro[er lo the agitation against 
the eon at ruction of tbe Panama Canal on the plana 
which are being so surcesafnlly followed Now. the 
rltlxens of New York may reat well assured that the 
engineers who have slaked the cltys welfare and 
their own reputation upon the construction or a huge 
water-supply tunnel, from one hundred and Arty to 
(wo hundred feet below the surface of Manhattan, have 
eot committed themselves to the arheme without the 
moat exhaustive examination of the physical conditions, 
and the clearest evidence that In econom, , durability 
and public convenience, tbe tunnel will be a great Im- 
provement over the original plan of conveying the 
water In multitudinous pipes laid near the surface or 
the ground 

The proponed tunnel, which will vary In diameter 
from 11 to lSlfc feet, will extend rrom Hill View Ri-ser- 
voir near Yonkers, below the Bronx, Lhe Harlem River 
and through- ut the full length of Manhattan Island, 
and thence, below tbe Hast Klver, to • terminating 
iwlnt near the Atlantic Avenue Button of the l,ong 
Island Rail rood From this point pipe lines near the 
surface will extend under the Narrows to Btaten Island 
and northeast Into Brooklyn 

At the Hill View Reservoir at the north a 300-foot 
shaft will be sunk, from the bottom of which tbe great 
tunnel will be driven to the sooth it will be con- 
structed at sufflclent dejkh (generally from 150 to 200 
feet) to Insure 1U lying everywhere In rock sufficiently 
solid to withstand, without leakage, the great Internal 
pressure of the water, and as a further safeguard, 
It will bo lined throughout Its length with concrete 
Tbe total length of the tunnel will be seventeen and 
one-half miles and at 4 000 feet Intervals construction 
shafts will be sunk from tbe surtkee When the Job 
la completed these shuts will serve as up-take shafts, 
with connections to the surface system of pipe dlttrlbu 
Lion 

The most valuable advantage of the deep tunnel 
method ts that In Dower Manhattan, Brooklyn and 
Btaten .Blevd, the wateT wlU be delivered at a greater 
elevation by about 100 reet than would be possible If 
the inrtac-e pipe lines were used, and water will be 
available without pumping on offlee Doom up to » 
height of 260 feet above tide level This great differ- 
ence Is explained by tbe fact that the frictional resist- 
ance to the flow of the watsr in the many relatively 
•mail snrfare pipes Is largely eliminated by carrying 
the whole mass of water In one targe single condnlt 
Other advantages are that, since the tnnnel can convey 
as much water as thirty 4-foot pipes, the coat of con- 
struction end ths innaal charge* will be about 60 per 
cent 1ms, that there will be no Interference with 
subways and sewers, and no opening up of streets 
during construction or suboeqnanUy for repairs, that 
failure by breakage will be impoaslbio: that there will 
be a great volume of watar at hand In any locality 
for tho control of large conflagrations, and lgatly, that 
by cross-connection of tbe tunnel with the existing 
water-supply system, the latter can be safeguarded 
against any scarcity of supply or other serious smerf- 
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T REES Is BO denying tho fact that tha fflogt- 
n eerlng corps of the United States Nao rte# , 
with no little sentimental regreV and 
of them possibly with some practical appre- 
hension, the passing from our navy of that faithful a*£v 
highly developed prime mover, the multlple-ex pen* Wtgk 
reciprocating, marina engine. But if, because of Hi*,, 
evergrowing efficiency of the steam turbine, the recJp-\ 
rousting engine ts in an advanced stage of obsolescent. 

It la gratifying to realise that in the United gtatae 
battleship • Delaware, ’ tha last of tbe roclprocat)qjg> 
engine battleships, It haa shown that in the moat 
Important matter of steam economy, It la perfectly well 
able to more than hold lta own, a fact which ts highly 
gratifying, both to the Bureau of 8 team Engineering 
vt ho made the designs and to the Newport News Ship- 
building Company, tbe bulldere of the ahlp who con- 
structed the engines 

The “Delaware." which la a slater ahlp to tbo 
North Dakota," la Identical with that vessel in every- 
thing but motive power 8 be la driven by two vertical 
four-cyltnder, triple-expansion engines, which embody 
the very latest developments of tho type, with piston 
valves, forced lubrication and high rotational speed. 
Steam is supplied by water-tube boilers, running under 
forced draft, and provided with super-beaters, and food 
water heaters. 

The contract called for the development of 25,000 
maximum horse-power and a speed of 21 knots. In the 
trials the engines developed a mean horse-power, on 
five runs over the mile, of 28,676 and a mean speed of 
21 44 knots. The maximum horse-power developed for 
a single mile was 30,000, and the maximum speed 
2128 knots Interest, naturally, centered on a com- 
parison of tho performance of tbe "Delaware’g” piston 
engines with that of the "North Dakota'! ' turbines, 
and although the turbines drove the ship at higher 
speed, and with a smaller coal consumption per horse- 
power, the reciprocating engines of the ' Delaware ’ 
showed a superior efficiency at all speeds In the con- 
sumption of steam. Now, while superior fuel economy 
may be and la often affected by tho quality of the coal 
and the degree of skill of the flroman, and, therefore, 
may be credited more to tbe stoke-hole than to tho 
engine room, tbe steam or water consumption Is deter- 
mined almost entirely by the efficiency of the engine, 
and It Is on this last basts of comparison that the en- 
gine* of the "Delaware” have made such a remarkably 
tine showing. 

In the 24-honr run at 10 knots the 'North Dakota” 
banted 295 tons of coal, with a water consumption of 
15 82 pounds per horse-power per hour, and the "Dela- 
ware' 315 tons with a water consumption of 14 52 
pounds per horse-power per hour On the 24-hour run 
at 12 knots the “North Dakota" burned 105 tons with 
a water consumption of 23 94 pounds, and the "Dela- 
w are" 1 1 1 tons with a water consumption of 21 OS 
ixmmls per horse-power per hour The total water 
consumed per hour by the turbines of the "North Da- 
kota" at 12, 18. and 21 knots respectively was 76,000 
pounds, 238,000 pounds and 349,000 pounds The re- 
spective consumption for the "Delaware" for the main 
engines was 55,000 pounds, 205,000 pounds, and 312,000 
pounds. These figures, considered on the score of 
steam economy, art greatly In favor of the reciprocat- 
ing engine, and they Indicate that the cruising radian 
of tbe “Delaware" Is considerably larger than that of 
the “North Dakota” 

Why then, It may be asked, la the government com- 
mitting itself to the steam turbine aa the drive for 
future battlesbtpaT The answer Is, first, that the 
"Dakota’s" turbines have been greatly Improved upon 
In later models. The number of expansion stages has 
been Increased, and the steam economy haa been Im- 
proved (aa shown by recent taste or the Curtis tnrbln* 
both In England sod Germany) until It equals and 
even exceeds the flgnrea obtained by the beet reciprocat- 
ing marine engine An even more important consid- 
eration is the fact that tbe steam turbine, with (ewer 
working part* subject to breakdowns, Is a far more 
reliable engine It can he driven all day long at tha 
highest speed, without inoerrlng any additional risk 
of failure; whereas when the reciprocating engine la 
foroed to full power for a continuous run. than la 
always present, even In tbs best-ouagtructofl engines, 
the risk that some minor but essential part of tha 
mechanism— a rod, a bearing, etc— may All sad 
throw the whole engine out of commission 


The French Deputies were presented recently with 
specimens of the new alomlnttun ooinage with which 
It is proposed to replace the brents ootns ip France. 
The 10 centimes place to described a* ’something be- 
tween a counter and a trouper batten." Sad to paid .to 
be even less attractive in appe ar ance tbaa a nlokel 
coin, and to ha “ugly and unhandy.’' Th* "too" la 
much the same, bst, bf course, rather smaller, ant to 
to expected that both. If they tort adopted, will esuaa 
considerable c Oa ta ata n. ' h 
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Am, im i ‘m— *-T ro*d has been constructed at Tmo, 
which It I* claimed baa the advanu«ea of being 
raJHeat, mad and duat proof, noiseless, and requlr 
'lng ng remote] of the old surface It conalata in 
■Plkftf de*n on the roadway sheets of expanded ateel 
■trtpor to thoae ao largely aaed for the reinforcement 
af concrete, and taring over It a 3 Inch deptb of ordl- 
tagry road material treated with coal ur, and rolling 
well in. 

Ike flael plana of the new Argentine dreadnoughta 
hare now been panned The ahlpe wfll be called "Rlvl- 
darla” and “Moreno” They will be of 16,000 tone die- 
placement, and carTy twelve 12 Inch, twolve 6-lnch, and 
twelve 4- Inch guna The speed will be 22 knota There 
will, It la Mid. be two fnnnela and two skeleton masts 
of the new American type The whole of the twelve 
big gnus will bear on either broadside The contract 
for these ships has been awarded to the Fore River 
Works, and In view of the fact that there was keen 
competition for this order among the leading ship- 
builders of the world, the securing of tbla contract la 
a high tribute to American ablpbuildlng 

A new railroad company has been organised to build 
a line from Tealutlan, State of Puebla, through the 
State of Veracrua, to the port of Nautia, aaya the 
Mexican Herald The 12,600,000 gold capital haa all 
been subscribed, and Engineer l<eopoldo Villareal, a 
member of the board of directors, snya that the line 
will develop a region rich In frnlt, sugar, coffee, oil, 
etr, and that the freight on the lemon trade alone 
will pay ibe expense* of the road A branch line will 
also be operated between Papanlla and Mlaantla. 

Aooordlng to the United Service Qaiette, the first 
airship for tho British navy, which Is now being built 
by Vickers, Sons A Maxim, will be the largest vessel 
Of the kind In existence It will bo over COO feet In 
length and driven by two motors of 200 homo-power 
sach, which will be capable of driving the vessel at 
46 miles an houT In still air The nominal lifting 
powor will be 20 tons, although lie ueual load, accord 
lng to this authority, will not exceed five tons It will 
bn of the rigid type aa this la considered to bn best 
adapted for naval purposes. 

Than an over 400 miles of railway now In opera- 
tion In Guatemala and various extensions are la pros 
pect One of these contemplates the building of a line 
from Zacapa on the Northern Railroad, about 100 
miles from the sea. to Santa Ana, on the northwest 
era frontier of Balvador, where It will connect with 
the British railway already built, and thereby with 
tho capital of Salvador Much of the coffee now grown 
In that republic will thus find an outlet to the Atlaotlr 
of which It baa long been In need, and It la highly 
probable that tho bulk of tho Import trade to Balvador 
will also be conducted along this route 

In his first annual report. Secretary of the Navy 
Meyer asked for only two battleahlpe and one repair 
ah Ip. These battleships he recommends should be of 
tho "tll-blg-gun” typo They will complete the squadron 
of eight vessels of that type A repair ahlp Is ex 
tremely desirable, In order that the fleet may bo made 
more self-sustaining Mr Meyer favors tho building 
of practically all the new vesscla under contract with 
private shipbuilding concerns, not only because these 
Industrie* should be fostered, but also because the 
construction Is more economical when done by private 
concerns than at the government navy yards. 

Thera la a bill before Congress providing for a bond 
insue of 130,000,000 for carrying on tha work which la 
now under construction and contemplated by the 
United States Reclamation Service A complete de- 
scription of this noble project for bringing under culti- 
vation arid and seml-arld regions or tho Weet was 
given In the Middle Wo at Number of the Bcjsptivic 
Amsskun of December 11th, 1BO* It is expected that 
by tha close of the next year about two million acres 
will have been reclaimed at a coat of 170,000,000 When 
tha system la completed soma thirty million acres will 
have been recovered and opened tor settlement 

We hare received the raport of tho Public Serrtoe 
Commission of tho First District of the Btate of New 
York, which contains some Intanfctag facta. The 
number of accldeots In street and steam railroad* 
within the dty of New York waa 66,411 In 1903, while 
In l»06 the number waa reduced to 62,618. The num- 
ber of persona killed decreased from 444 to 316, which 
la an saooureglag decrease. The aervtee rendered by 
the transportation companies ta sow hatter than ever 
before fudged In proportloo to tho physical condition* 
and the volume of travel. This te largely dne to the or- 
ders of tho Oomntharion. The nilataam of service la 
continued k moe* longer Period than heretofore, and 
tha raah-trato eerrioe too bare, tacreagad. fha matter 
of gdeototo Mrriea to a fw dnrta* 

per oeat of the gopaMfott ■» ha carried. Mr 
eaodhtod of all the Hto raffre travel lag ta one difee- 
ttot Atom the m an carried In two feces* out of 
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^ELECTRICITY. 

The United Improvement Ansortatton of Boeton la 
urging the electrification of Boston railroad terminal*. 
It la considered very probable that the matter will be 
taken up by the Massachusetts Legislature A rough 
estimate of the coat of electrifying the terminals and 
suburban lines la placed at between f60uo«UflQ and 
170,000,000 

Tha Fifth a»»n*l Electrical Show, which waa held 
In Chicago from January 16th to 29th was unusual 
fur Its beauty of decoration The Coliseum where 
tliA exhibition was held was roofed with a mnopy of 
tinsel and ribbons which were lighted up by means of 
two batteries or searchlight* The colored lights thrown 
on the gold end silver tinsel produced an extraordlnar 
Uy splendid effect 

Bleotrio power Is furnished to Helalngbre, Denmark, 
from Sweden by means of a (.able which runs under 
the narrow sea separating the two countries. The 
power Is generated at a 300 foot fall of the lags River 
In Sweden and Is conducted to the roast by means of 
cable, where It connects with a submarine cable three 
miles long The transmission of imwer by means of a 
submarine cable Is quite unnaual 

A demonstration of the use of electricity as an 
BDBSthetlc was recently made In Hartford, Conn 
where a patient was thus auaatbetUed while four 
frosen toes were remo\ed from his foot For tho elec 
trodea two slur plain were used, one applied to the 
groin and the other to tho ankle During the opera 
tlon the patient, who was blindfolded so that he would 
not witness the work of the surgeons felt no pain and 
chatted and talked In a natural manner When the 
operation waa over he experienced no after effects 

From ttaa to time estimates of the power or a light 
nlng discharge are published which would give one 
the Idea that every discharge represents an enormous 
current On this point Prof Ellhu Thompson, lectur 
lng at Princeton University on ''Atmospheric Electric 
Ity, ’ recently stated that “we must, however, be caul I 
ouh not to exaggerate either the cum nt or the poten 
Hal present In a lightning Hash The turrent In a 
flash may at times be only a few amperes nr may In 
a heavier discharge reach perhapa hundreds or ap 
proxlmately In extreme cares some few thousands nr 
amperes It Is doubtful If the potential murh exceeds 
at any time more than a few millions of volts a* It Is 
probable that small local breakdowns atari the dis- 
ruptive protess which then extends through miles of 
length ” 

Following the recent attack on amateur wire less tele- 
graph operators, which has resulted In the presenting 
of a bill before Congress to limit their activities I he 
amateura are banding themselves together to reelst 
any action whlth would lnlerfero with their liberties 
They rlalm that any experienced operator can pick out 
from a doxen sets of signals sent at the same time the 
one which he wishes to hear as esrh operator has bis 
own characteristic method of sending a message which 
Is as easily recognisable as the voice of one nun In a 
crowd Also that If tho profeealonala rare to go to 
the expenae of Installing the necessary apparatux Ihey 
can cut out all the signals except those they wish to 
receive. While there are many thousands of amateur 
stations In this rountry very few of them are capable 
or transmitting a message more than a few miles and 
hence the amateur trouble Is not to be gaged by the 
number of amateur atatlons but only by the number of 
thoae few stations which can transmit to over a hun- 
dred or two hundred miles. 

Tha saw Hgner and Holmstrom microphone trans- 
mitter waa lately given a teat on various long distances 
starting from Stockholm Conversation could be heard 
aa far aa Paris, which la an exceptionally tong distance 
for telephones on the ooutlnent, or about 1.260 miles. 
The transmitter la based on the use of a light steel 
cylinder or flat box placed between the diaphragm 
and the carbon grains, ao aa to press with the flat bot- 
tom of the cylinder on a large surface of the grains. It 
will carry as high a current ts one ampere and Is thus 
exceptionally ttrong The teeta were carried out by 
the Bwedlsb telephone administration, using a loop 
which passed through a distant city and then returned 
to Stockholm and to a subscriber's Instrument, 
Switching In the old transmitter and the new one si 
lowed a good comparison to be mads Speech could 
not be beard oa the standard ayatam, but It could be 
well heard when the new transmitter waa used on 
line* such aa Stockholm Helitngbor* and return, or 
1,920 ml lea. Testa were also mads between Stockholm 
and Berlin, and nt this distance 730 miles, speech was 
Si dear aa on 100 miles of line on the standard sys- 
tem. Good results were had between tbs dty and 
Cologne, or, 900 miles, after which the coupling was 
mads with Paris <1.260 miles) via Frankfort and Ham- 
burg. A local line leading tram Stockholm to Sands- 
vail <360 mftaa) waa added to this, making 1,710 miles 
In feu and speech sent from Sundsvall to Paris could 
be trait hoard. 
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During the month of January, 1910, four comets 
were at one time In the heavens The first of these is 
HaUsy a comet, the second Winneckes, rediscovered 
at the Observatory da la Plata on October 31st by 
Pore, the third Is Daniel's, and the fourth luneaa' 

The Austrian Ministry of Public Works Is trying to 
settle upon a place where radium may be sold, aod the 
prire to be charged Tho question came up when a 
quantity of ore shipped from Joarhlmsthnl was found 
to contain no less than one gramme of radium The 
prire of this small quantity haa been fixed at 380 
crowns (97714) a milligramme Those who rontam 
plate pun basing radium may have their addressee en- 
tered at the Ministry uf Public Works Id order to re- 
ceive Information aa to quantities and current prices 
of radium 

Dr E a Aohseon was presented with the Perkin 
medal aL a recent meeting of the Chomlsts Club In 
presenting the medal Prof C F Chandler traced tho 
history of the decoration and told bow It had been con- 
ferred upon Sir William H Perkin, Dr J B Francis 
Ilerrashoff, and Dr Arno Behr Dr Acheson received 
the medal for discovering entirely new materials suit 
able for many purposes and now Indispensable to the 
world The substances with which Dr Aobeaona 
name la associated are carborundum, defiocculated 
graphite, and Kgyptlanlxed clay 

The Msw York Aquarium had a greater number of 
visitors during the year l')09 than ever before, the at- 
tendance being 3,803 601 an storage of 10,417 a day 
These figures show that the Aquarium has a greater 
patronage by the public than all the other museums or 
the city Including tho Zoological Park combined, and 
1,800 000 more, for tho same period than thu Now York 
Hippodrome which has probably the largest attend- 
ance of nny theater In the city These fig u roe are 
unequaled by those of any other museum Id the world 
of which statistics are available 

The first spectroscopic observations of Halley’s 
lomet, made at Meudnn by Deslandres and Bernard, 
revual < loarly marked discontinuities In the spectrum 
of the comet The falnL continuous spectrum Is crossed 
by distinctly stronger lines especially In the ultra- 
violent region On December flth the comet showed s 
nearly circular nucleus from which extended two 
mrved rays of feeble brillamy, but distinct, and re- 
sembling In form the antennae or an Insei t or the 
prongs of a two-pronged fork The direction or them 
rays waa such that It appeared srairely possible to 
attribute them aolely to the repulsive rorce of the sun. 
On the following day these aptM-ndagea were no longer 
vlslblo and the general brightness of the comet ap- 
|H-ared to be diminished These first observations 
show that the comet Is already self-luminous and that 
Its light Is dne partly to lncandesrent gases. 

Aa astarold, which appears to be a previously unre- 
corded member of the family, has been discovered by 
Botnnt of the Paris observatory In examining a pho- 
tograph made on October IVth Bolnot observed a faint 
linear trace As the star Images on the plate were 
perfoctly round and sharp, It was evident that the 
trace waa either a defect In the photograph or tlxe Im 
presslon made by a planet In ordor to verify the 
observation, another photograph of the same part of 
the sky waa made on October 23rd The second plate 
showed the trace, a little to the southwest of Its former 
position It was, therefore, certainly due to an asteroid, 
which appeared to be of the eleventh magnitude The 
discovery was Immediately reported to the astronomi- 
cal bureau of Kiel, where the asteroid was provisional- 
ly designated by the symbol 1909 J D Since the re- 
markable discoveries made by the Henry brothers the 
search for asteroids has been carried on almost ex 
cluslvely by German and American astronomers 

Tfee French Journal Le Radium describes a long 
series of experiments made by Blanc, of Rome, In re- 
gard to the pretence of thorium In various earths and 
rooks. The proportion* of thorium found expressed 
In millionths of the weight of the mineral, were aa 
follows Roman vegetable earth, 14 C, granite from 
the Vosges Mountains, 20 7, granite from Lake Maggt- 
ora, 314, various specimen* or syenite, 63 0 to 33 8 
The experiments of Joly relating to the rnrks of the St 
Gothard tunnel, gave the following quantities of thor- 
ium (In millionths) 6 10 In the weathered sedimentary 
rock near Tessin, 11 8 In the schists and 16 6 In the 
granite and guetaa of the Flnsteraarhorn, but Joly 
found also similar quantities of uranium and about 1 
ten millionth aa much radium. The Inference Is that 
thorium exists everywhere, In all rocks, In sea water, 
etc, and It appears not unlikely that with the aid of 
sufficiently exart methods, It wonld be found In all sub- 
stances. Bltne ha* calculated the quantity of heat dis- 
engaged by the thorium compounds In the rocks and 
haa found It twice as great aa the beat produced by the 
element* of the uranium-radium family In the Igneous 
racks which were examined by Strutt Hence It ap- 
pears that thorium must play a considerable part lq 
tha radioactivity of the earth. 






Scientific American 


WHAT SMOKELESS 
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POWDER HAS MADE POSSIBLE.— L 


BY ROBERT G. SKERRE TT 



breech of the giro. Thence toward the mussle, the 
preuare drape euddenly— eepeelally If the mini be 
■nail and the maae thus easily Inflamed Our die 
gram ehowa graphically the qulckneu with which the 
hlgheet pressure* arc doreloped and the rapid way In 


generation of gas. For a time, thli answered But 
the gun grew, and the exposed surfaren of the greater 
powder charge required offered too largo an Initial 
burning area, and dangereualy high and sudden pres- 
■area were produced at the breech of the weapon. 


there was actually more smoke than before, the bores 
of the guns were quickly fouled and there si III re- 
mained a wasteful pcrienlage of unburned gralnH 
Sueh was the Male of the art In this country when wo 
wont to war with Spain 
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which they (all— the average propulsive force being 
bat a low percentage of the maximum power erg] red 
It la thla average pressure that sends the shot on Its 
destructive errand, and the aim of the ordnance engl- 
Mer la to have thla reasonably Ugh while lowering 
tbs creel of the curve of maximum energy 
The flint remedy tried wag la the form of larger 
grates, to that, for a given w sight of charge, the super' 
Hotel area at ence exposed to Uu Same should he re- 
duced— the powder Instead of going off with a single 
Bash horned more slowly, and the propelling force waa 
bettor distributed along the bore of the giro. Thla 
method led to the making of prismatic mine up to 
in tank and a half In diameter— regularly and care- 
fully formed. Next, a beta wag bored through the 


Besides this, a big percentage of tbs grain was blown 
out of the gun nnconsutned Advance for a time was 
blocked until the powder makers evolved a "slow- 
burning" propellant by changing the proportions of 
some of the Ingredients. The purpose of sulphur Is 
lo lower the Ignition temperature of the powdpr, and 
by lessen tag this element Inflammation was momen- 
tarily retarded By lnorsaalng tin charcoal a greater 
percentage of moisture was added, and that served as 
a slowtng-np agent la the general combustion of the 
mixture. The powder thus developed wes called "co- 
coa" because of lta oolor — the consequence of the under- 
charred charcoal used. In thla oountry, we later called 
It “brown prismatic." “The terms “qulelp" or "slow 
bwntng" an merely relative in either case we are 



Smokeless powder has quite reversed the lank of the 
ordnance engineer Hla aim now la lo provide an ex- 
plosive which can be made to Milt lha gun rather than 
to fashion the woapon lo meet the violent vagaries nr 
the older propellants Our presint smokeless powder 
generates a relatively low regular, and progressive 
preasnre from the Instant of Ignition up (o the tlmo 
the Bhot leavos the muule of the gun wILh Its maxi 
mum velocity The curve of our big l.’lrnh rifles 
shows how much nearer (he iiowder makers have come 
to solving the problem, but mwb patient experiment- 
ing has yet to be done before the Ideal In measurably 
approached 

The operative cycle of a shot moving along the bore 
of a gun Is exactly oppoelte to that of a train of cars 
gaining full speed from a standstill In the latter ease, 
the engineer knows that he would endanger his cou 
pllngs — even If he did no other damage- If ho opened 
wide the throttle at the Instant or starting Bo ho be- 
gins by Just acquiring headway and then gradually 
tncreaao* the motive energy until the train has reach 
ed full speed — a matter of quite several minutes for 
• fast train and during a distance of a mile or two. 

The ordnance engineer, on the other hand, ran give 

to bis projectile only a flying start by suddenly apply- 

ing a great and violent preasure, and enough of thla 
propulsive force must follow the shell to the muxale 

In order to give the desired maximum velocity This 
must be accomplished within a period of not more 
than one-hnndredth of a second of time and In our 
biggest guns, while the ahot travels a distance of not 
more than fifty feet A few figures will enable us to 
realise better tbs task set the ordnance engineer gad 




122 


the part that smokolees powder play* In the result 
when measured by tbo power to strike an appalling 
blow Tbo shell leaves the muzzle of one ot our latent 
I2ln<h, 45-calll>ur rides, with a velocity of 2 950 feet 
a seoond — 13 52 miles n minute— end has a striking 
forte at that Instant equal to a blow of 52,632 foot 
tons' A fast express of J r iO Ions, thundering along 
at the rapid rate of PH ,34 miles an hour In rolllslon 
tilth a standing object, would be aide to dml a blow 
of oxaelly corresponding magnitude The gun's mis- 
sile weighs hilt 870 pounds and rhn i barge of I Kinder 
335 pounds- suih Is tin |Hiwur coiufiu rated In our 
smokeless propi llant, nnd j< t so wonderfully regu 
lated Is the <l< v< loirnn nt of this stupendous energy 
that the wiaiKin Is aitually lees taxed than the older 
12 5-lmli ride dealt with In thi diagram while the 
preaenl-day gnu has far more military value 

Referring to our diagram we see how far smokeless 
powder has made It posslhle to improve upon the per- 
formance of tho Armstrong gun of the “eighties ’ 
Thnt gun fired a shell of 820 pounds, used a rharge 
of 130 pounds of black powder and gnve to ILs shot a 
muxxle vitally of 1 400 feet a so<ond At the Instant 
the shot left the gun It had a striking < in rgy of 10,980 
fmil tons Tn-dny our big 1 ' Ini h rifle* weighing but 
forty-odd |K r rent more than thi nlder weaiKin, can 
aend their HTn-jHiund armor pierring shell on an 
errand of destruction with an Initial speed of nearly 
3 000 feet a second — delivering at tho muulc a blow 
nearly five times ns grest ns that of the Armstrong 
gun The ‘18 ton gun with a powder rharge scarcely 
more than a third of that now used, developed the 
dangerous maximum pressure of 24 Ions to the square 
Ini It In the powder chamber Our big "twelves"— using 
tbli pounds of smokeless powder — fiavo a maximum 
ihamber pressure tn service of not more than 16 tons 
This means a reduction of stress upon the breach of 
the weapon of quite 73 pir cent and yet yielding an 
average propulsive pressure of something more than 
(10 per rent greater, all because tho present powder 
burns slawi r and exerts Its driving |iower fnr a longer 
period during the passnge of the shell along tho bore 
of the rifle It Is the difference between the shoik or 
a single, sudden, violent Impulse and the better-sus- 
tnlnod push by which an object may be aet In motion 
and seech rated 

Surely these are truly astonishing strides, and yet 
bo unobtrusively have they been made from year to 
year that hilt few of us turn realized I heir extent and 
their slgulflianee In strengthening our powern of de- 
fense and of retaliation Such are the achievements 
of today* What may we not expect to-morrow T 
(To be continued 1 


A JTIW TOITXD R1TU RATAL GUI OF GUAT FOWlh. 

Our Illustration of the new naval 14 Ini h gun can- 
not fall to oxelte widespread Interest among those who 
arc following the trend of development In tho United 
States navy The piece was constructed at the Mid 
vale Works from plans of the Bureau of Ordnance, and 
received Its finishing touches In tho naval gun shops 
at Washington It la now undergoing tests at the In- 
dian Head Proving O round which arc giving much 
satisfaction to tho olSiers of the Bureau 

Then- seems to be a growing conviction among some 
of the leading naval powrrs that. In view of the fact 
that future engagements will be fought at long rangca 
at which the remaining energy Imreases greatly with 
an Increase In the size of the gun future dreadnoughts 
will be armed with a piece of larger caliber than 
twelve Inrhea Qreat Britain Is building, If she has 
not already computed, a 13 Mi Inch gun, and our 14- 
Inch piece haa been designed and Is now being 
(cited, with a view to pitting our navy In a position 
to arm fnture 'dreadnought* entirely with the 14-tnch 
If It should be deemed desirable to do so 

The new weapon, whtrh will be 45 calibers In length 
(that Is to say Its length will bo 4G times the bore), 
measures over all 53 feet 6 <4 Inches, and It weighs 63 
tons It tires a projectile of 1,4G0 pounds weight with 
a rharge of 765 pounds of smokeless powder and the 
shell leaves the muxxle of the gun with a velocity of 
2,600 feet per second and an energy of 65,687 foot-tons. 
It wfll he noticed that the velocity It 350 feet a second 
leas than that of onr latest 13-lnch con, bat that because 
of the heavier shell the mnxale energy Is greater The 
lower velocity haa the great advantage that the pres- 
sures and temperatures tn the bore of the gun will be 
less and therefore the erosion will be reduced and the 
life of the gun before the rtfltng Is so badly worn 
away aa to destroy the accuracy will be considerably 
longer Tho method of construction la generally slml 
lar to that Bhown tn the accompanying article entitled 
"What Smokeless Powder Haa Made Posslhle"; and. 
except that the powder pressures are lower, the curve 
of pressure from the iwwder chamber to the masale 
Is approximately the same for the two pieces. 


Tbo tetaurae which la being Installed in the Trans- 
vaal ownf^ory will be the second largest in the 
British Rmplre It will be 7(1 feet long and hava an 
ap> rture 2« inches la diamotnr, 
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The psychic machinery in our body Is made up at 
two systems — the cerebrospinal and the sympathetic, 
the latter does not here eoneorn us. The cerebro- 
spinal system Is made up of the brain, the spinal cord 
and the nerves, which are derived from tho lord and 
extend thence to the muscles, the skin, and the utter- 
most tissues Thu basis of this nervous system Is the 
nenrone, composed of a cell body (gray matter), and 
ita dendrites or libers (white matter) which emanate 
from the cell like the roots of a tree The neurones 
are sensory and motor, and infantile paralysis la an 
affection of the motor neurone Thu whole Is like a 
telegraph system The libers (whlih make up tho 
nervas) are the telegraph wires, the cell bodies (aa 
grouped In ganglia) are the telegraph elutions, com- 
municating by their libers with the extremities, with 
one another, and with tho main office In the brain 
cortex 

The Hensory ganglia In the spinal cord, to which 
sensations are tolographed from tho surface of the 
body, are In tho posterior “horns", thence the sensa- 
tions are transmitted to the brain cortex, from which 
In return commands are sent down through the motor 
ganglia, In tho anterior horns of the spinal cord to ths 
muscles working the affocted area. 

Infantile paralysis Is known also to physicians as 
anterior pallomyellLls (polios gray, myells, marrow— 
a term applied no doubt when the gray matter waa 
erroneously snpjiosed to bo marrow, and tits. Inflam 
inatlon) Flo this disease Is an Inflammation of the 
anterior horns In the spinal cord— those parts of the 
cord whlrh are concerned In muscular movement* and 
development, and such a lesion means paralysis, atro- 
phy or degeneration In the particular muscles In- 
nervated from tho part of the cord Involved 

Infantile paralysis Is generally an acute dlaaose, 
end by far the greatest sufferers from. It are little 
children from one to five years of age Apart from 
the potlioa In this circumstance, we would Infer 
< llimigtf not, of course conclusively) the Infectious 
nature of this form of paralysis. For almost all tho 
acute In Teet Ions— measles, scarlet fever, whooping 
cough, and the like— are generally diseases of child 
hood, adults and the aged seldom contract them, If 
they havo once contracted (hem In childhood, because 
the attack tn Infancy has 1 oaferred in most cases, 
lifelong Immnnlty upon the individual Another rea- 
son for inferring lnfcctlvlly In pallnmyelltls la Its fre- 
quently epidemic character, ns In the summer of 1907, 
when nearly tho whole Atlantic seaboard was swept, 
and again In the summer of 1909, when the dlaease 
appeared In New York and spread widely throughout 
tbo United States and Kuropc 

In pcrhaiw Iwo-thlnls of the cases that have been 
studied physicians havo concluded them to be Infec- 
tious, though they could not provo this. In the re- 
maining one-third the disease has been attributed to 
falls, to antecedent maturing fevers, and to homor- 
rhagea Into tbo spinal blood vessels In the light of 
onr present knowledge, however, It. Is safe to consider 
that such falls fevers and hemorrhages havs not been 
causative of the pallomyelltls but rathsr predispos- 
ing factors making the tissues concerned vulner- 
able to the essential nr spectflr nlrua 

Tho motor neurone* In thi* parelysl* become 
smaller, (hsn they degenorate, liquefy, and Anally 
shrivel up, tho flbera emanating from them degen 
crate and atrophy This process may go on tn com 
pleto destruction of these precious elements, or It 
may bu arrested at any stage. If arrested early, re- 
pair may ensue and the rails and their fibers regain 
fairly well their normal condition and function If, 
unfortunately, the Inflammation goes on, the six* and 
shape of the spinal cord at the points Involved are 
contracted and changed, and In consequence of this 
the muscle* concerned become paralyzed, atrophic, and 
Incapable of their proper function When recovery 
does take place these muscle* are apt to remain small, 
perhaps throughout lifetime These little patient* 
suffer *Uo retarded bone growth deformity of the 
joints Involved sometime* lateral curvature of th* 
■pine, sluggish circulation, and Impaired nutrition 

Such an illness begin* suddenly with a high tem- 
perature and an the symptom* accompanying a fever; 
there is a pain In the back and Umbel suddenly there 
supervene* paralysis, generally In the leg muscle*. A 
child may be put to bad seemingly quite healthy, and 
may tn the early morning manifest these suffering*. 
The outlook I* generally good as to Ufe Itself, yet ths 
severity and fatality of the d ise a se , as la all Infec- 
tion 1, fluctuate widely; asd taking It all In all, P*Uo- 
myelltla la sufficiently disastrous to give nasdlcal men 
mnch anxiety, aa It should gtva th# communi ty tn 
general grave concern. 

As intimated, the lnfeetlooa nature of pnUoenyatitls 
haa beta rather asnmed than P*>f*d; tt would now 
seem that complete denonffiratton of tefeetlvity wfll 
presently be forthcoming. We may thee entertain the 
confident hope of a pmeatlm and i mm u nising agent 


against infantile paralytla akin to that which haa 
practically eli m inated smallpox from human experi- 
ence. Barty In 1906 two German experimenter#, Land- 
etelncr and Popper, xnocees fully Inoculated two mow- 
hey* with the spinal cords taken from two fatal human 
oases of pallomyelltls. In both the monkeys lesions 
ot the spinal cord were on autopsy found similar to 
thoae tn man 

In September of 1906 Dr Simon Kleiner and his 
colleague, Dr Pan! A. Lewis, of tho Rockefeller IWU- 
(ate, In New York city, obtained tho cords of two chil- 
dren that had unfortunately died of paitomyelltla, In 
which cords the anterior horns ethlbltsd the ebareo- 


mlsslon waa then made to monkeys After other an- 
esthesia Inoculation was made In the brain of thaw 
simians through a small trephine opening Tho In- 
jected material consisted first of emulsions in salt 
solution of the two human cords; and later of emul- 
sion* of the spinal cords of the monkeys that had de- 
veloped paralysis after injection of the first emulsion, 
that from the human cords. The spinal cords In (U 
series of monkeys thus inoculated showed without ex- 
caption lesions similar to those of human pallomyelltls 

Now, a single successful Inoculation with human 
virus resulting in experimental pallomyelltls oould not 
establish the scientific case here set forth, because the 
result might have been due to a transferred toxic 
body, but tn the experiments of Flexner and Lewis 
the transfer of the active agency of epidemic infantile 
paralysis was regularly successful fn one series of 
seven monkeys the first Inoculation was of human 
virus, the other monkeys were successively Inoculated 
each with the virus from the cord or the cortex of Its 
predecessor, the disease regularly resulting. Hence, 
by these and other equally conclusive experiments, on* 
cannot doubt tho Infectious nature of paliomyelltls. 

Again, later Injections were made, not only In the 
brain of monkey* but also Into the abdominal cavity, 
the blood vessel*, Into nerve substance (aa In the eri- 
stic) of these animals Nor “can It yet be affirmed 
that still other avenues of Infection (os the skin, the 
organs of respiration or tho digestive tract) do not 
exist, for the entrance of the virus Into the central 


But now aa to the nature of this vims whlrh la re- 
sponsible for Infantile paralysis It la at present tn 
visible under tho mlcreecope Flexner and Lewla 
after most cxhaustlvn search, have found that It Is 
neither a bacterium nor a protoxoon, which parasites 
have bean Isolated aa pathogenic of meet of the In- 
fections diseases Tho virus of infantile paralysis — 
It* infecting agent— Is of the same nature a* that of 
smallpox. It belongs tn the class ot the minute and 
Alterable viruses that have thus far not been demon- 
strated with certainty Nevertheless, although the 
smallpox virus still remains Invisible to us, for a cen- 
tury past a vaccine has been evolved from It by which 
we have practically banished thla dreadful dlaease 
from the face of the earth, there should then be no 
reason In science why a vaccine or an Immunising 
agent against pallomyelltls Bhonld not now tn good 
time be forthcoming 

By the way, did the reader noto In this paper the 
phrase “after ether anoitheilaT" It means that the 
monkeys suffered no torture during these experiments, 
so bonefloent In their trend for humankind Let ns 
congratulate ourselves that Infantile paralysis Is an- 
other added to the long list of dreadful diseases for 
which a remedy Is being found through animal ex- 
perimentation, which could otherwise never have been 
evolved. 



An electro-pneumatic system Is used In the Berlin 
royal library for carrying out tbe distribution of books 
to the readers Upon this system tho reader fills out a 
blank containing the name of the desired book, and 
upon this blank aa employs* write* an exact indica- 
tion of the place where sneh volume Is to bo found 
The bulletin la then sent by pneumatic tube to the 
central office. Thi* office is directly connected by ele- 
vators with the different stories of the building. These 
elevators are of small sloe and are operated electri- 
cally on a push-button system Besides, there is a 
large elevator running through ail the floor* for trans- 
porting persons and books. A set of pneumatic tubas 
also run from ths oentral office to the different floor* 
which contain the hooka, Tbe employee of th* oen- 


■amo by pneumatic tub* to th* proper floor, and on 
this floor the attendant* read the sheet sad bring the 
desired boohs to the elevator which taken them to 
the oentral office. Thi* latter office then eanda the 
books to the point from which the bulletin waa tent 
in the first pises, either la tho mate raeilag room 
n aay flther of the room* at the ttffiwr. 


Th* MDtetton Of mercury at th* INp»ffi,ffit|ifl. 
Busin, waa 1,01*1* kttoa, ar *MW fiykffi JB M 
Htcamft wna^mkflW. 
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m ST10000FI Ai A CLOCK. 

To Um Bdttor of the 8 cdcrtitic Ameucar 
X a regard to Ur. Baker’* Item in the January lat 
number relating to the gjrroacope not maintaining lta 
position relative to the earth, but relative to a fixed 
point in apaoe, It thla be true, the gyroecope, operated 
by a amall motor and wt on a balanced pivot, would 
make an excellent timepiece, althouah slightly differ- 
ent from thoae In preaent um, make only one revolu- 
tion In 24 hour* The clock woold of course have to 
be ee't with the axle north and couth, eo the gyroerope 
would (apparently) route from west to east It could 
alao be geared ao aa to denote the mlnutea and aeo- 
enda, and would be abaolutely accurate, with the ex- 
ception of the alight friction which would have the 
affect of alowlng the clock a trifle 
It ocoure to me alao that the came principle might 
be made nee of In mainUlnlng the poaltlon of astro- 
nomical telescopes, if the vibration could be overcome, 
Inatead of the mechanical, clockwork devlcoa now In 
uae. 

To anyone who haa the Inclination to experiment In 
thla way, a timepiece of thla character would make 
an Intereating toy, and could be very cheaply ton 
strutted An ordinary toy electric motor should serve 
the purpose of a gyroscope Carl Oramuv 

Edmonton, Alberta. 


WHY non A WATOH-BPllIO UIAXt 

To the Editor of the Scifntifk Amkiucan 

Why does a watch spring bnak after being in use 
quite a while? If not strong enough, why did It not 
break at the very beginning? 

Such Is the question propounded by the Editors of 
the 8 cn stint Americas 

Let us suppose a strip of Iron to be fastened at one 
end, tbe other end being free If we bond It a little 
end then let It go It will return to Its place artcr vi- 
brating a certain length of time It may do the same 
again and again, when we bend It more and more 
until finally after being bent beyond what is called tho 
limit of elasticity. It will bo permanently deformed 
Its molecules have then assumed a difficult poslLlon in 
regard to each other from that they had before 

If we keep on bending It still more It will finally 
break In two at the point where the strain Is greatest 
or where a defect may exist 

Now let ua try a good steel spring Here we find 
no deformation appreciable When we bend It be 
yond lta strength. It Bnapa at once At least It ap- 
pears to be ao The probability la, however, that a 
permanent bending takes plare flint but at a point so 
near the breaking point that tbe difference escapes our 
observation entirely 

Passing to the other extreme we will take a atrip 
of lead There la then almost no elasticity, a very 
alight bending will deform the nleee, but on tho other 
hand. It will take a considerable amount of bending 
or twisting to break It 

80 much for tho Immediate effects of bending or 
otherwise straining any given material But now the 
queatlon arises, what might be the effort of a strain 
not quite suflldent to produce an Immediate doforma- 
tlon, but applied during a long time? 

I can give here an example that I have often the 
occasion to verify Tske a piece of tin and a piece of 
cine (In sheet) of tho same size, bend them to some 
extent and fasten them Two weeks later release 
them The tin will return Immediately to lta former 
ahape while the sine will remain bent Just as It was 


Or take a piece of tar and put It on tbe table It 
will keep Its shape, and even stand quite a pressure 
without deformation or breaking down Nevertheless 
In the course of a few days Its molecules will bavo 
yielded to auch an extent that the piece of tar haa not 
even been able to stand Its own weight, and has 
spread over tbe table 

Now, what haa taken place with the sine or the Ur 
undoubtedly ©count with the other materials within 
certain limits, at least It seems to me so The piece 
of Iron kept bent near the point of lnunedlato deforma- 
tion, must la a sufficient time yield and be deformed 
The watch spring, or other steel spring, kept bent not 
quite enough to break most In course of time break 
up. Tbe continued tension of tbe molecule* must bavo 
a tendency to dlsplaoe them, and finally cause* them 
to yield 

We havs aa Immense amount of Information as to 


the immediate deformation or breaking of materials 
of an kinds qadsr strew** applied at once or during 
a atari time, but oaly verysuta# concerning the effects 
of (trades* applied during • kmt time. Several so*- 


taff' altar years of darrioe. tb* general opinion among 
aagtoeen is that tbe breaking w*» due to the rtbra- 
ttqta dMaaff V tta tt»T*l •»« tbe bridge*, There 
fnaaflita eaaaed tbe moftogtaa of the (test or ban 


t* assum* a crystalline structure Instead of the origi- 
nal fibrous disposition 

It Is said that a watch spring Is more liable to break 
during warm than during cold weather I am very 
much tempted to question the correctness of thst opln 
Ion However It may bo so to some oxtent at lout 
In tbe first place, u a general rule the strength of 
all metals decreases with an Increase of temperature 
Between the ordinary limits to which a watth U ex 
posed, tho difference Is Insignificant Bui It Is not so 
as to the expansion of volume The diameter of tho 
barrel changes but very little, but the spring, being 
very long, expands out of all proportion In fact the 
increase of length of the spring is about twenty five 
times the Increase of size of the barrel 
Thst Is the equivalent of placing tbe spring In a 
smaller barrel and Increulng lta tension and liability 
of breakage In proportion Aubiar CIftaz. 

Knoxville, Tenn 


IA7XTT I* Hilt 

To tbo Editor of the SciKTrinc American 

In your issue of December 4tb, 1909, In an editorial 
discussion of the Cherry mine disaster you state “the 
flames reached the dust-covered pine timbers of tbe 
structural work " This leads to a suggestion that tbe 
etructural work In real and other mines should not 
be made up of pine or other timber at all, but of trnn 

or steel Also, from another pert of your discussion 

I conclude that ventilating shafts should be distinct 

from the hoisting shafts. 

In fact, tha whole subject of protection to the miners 

should be studied out by scientific mining experte 

The duty to prelect the workmen rests ss moral duty 

on tho owners and operators of the mines and this 
moral duty Is In need of legal enforcement by appro- 
priate statutes Htato and federal The men are clearly 
entitled to protection, and protection would In thn 
long run pay In dollars as well as lives 

Th< whole sublet t of protection from [preventable 
disasters— and most of them are preventable as Is 
generally discovered arier the event- -m eds to be mado 
the subject of expert stlentllU study The loss of life 
end limb due to accidents in mines. In railways and 
to burning factories theaters school houses and lintels 
Is appallingly gnat, the more so when much of It, 
most of II, Is clearly prcvontablo Bui right here it 
must be emphmdred that too much rcllame Is had on 
mechanical signal eystems such ns block signals on 
railways and the like No mechanical system cun ob- 
viate tbe need of supplementary personal human vlgl 
lance There must lie still the human watchman to 
supplement the mechanical system Mechanical sys- 
tems have their advantages— the advantages of au- 
tomatism But automatism needs thp aid of human 
Intelligence and vigilance There Is too little value 
Placed on human life - the lives of workmen, of Irav 
elers of the spectators at the play, ot the children In 
the great crowded school houses The man who seise 
his loved ones start on a Journey ls likely never to 
see them again, or at best (or worst) the lr charred, 
almost unidentifiable remains Or If they live, It Is 
to be maimed, disfigured cripples. Or tho man him 
self may be stricken In bis prime— the untimely vie 
Um of a lack of care or of undervaluation of human 
life Or the president of ibu railway syatom -as has 
happened more than once In the last decade— may 
himself become the victim of hie own neglect and may 
ride to death In bis palatial special 

The whole mailer of arcldcnts Is In a condition un 
worthy of the Intelligence nf the country For one 
thing, there Is lack or constant inspection— eternal In 
■pectlon. day and night There seems to be an nnwar 
ranted confidence In wood, Iron and steel, a gratul 
tous assumption Lhat accidents are not llknly to hap- 
pen The proper wiser assumption Is that they are 
sure to hapiien unless forestalled They certainly do 
happen But somehow they do nnt seem to l>c taken 
Into Berlous account Tbe plant* for running railways, 
mines, and factories leave the certainty of accidents 
too much out of consideration, as If thoy were mere 
"sports” of Nature, mere Lbancos, whereas they are 
the certain and Inevitable and hence preventable re- 
mits of well known factors— factors of wear and tear, 
factors of growing structural weakness in timbers and 
steel, fsetora of over possible congrulty of unfavorable 
circumstances, the Incidental coming together of com 
bustlble elements etc 

In hotels It must be assumed lhat fires are likely 
to happen at any or all times, and there Is need ot the 
eternal vigilance of a sufficient number ot trained 
brains to keep the whole area of danger under Intelll 
gent aurvetlance Mechanical appliances should not be 
regarded ss t substitute for these living Inspectors 
but merely aids. For the automatic system has a 
canny, unmechantcal way of getting "out of fix” at the 
worst possible time indeed It can be depended on 
to do this very thing. These observations apply to 
railways, mines, and factories It is not sufficient to 
hare a Jury determine whose negligence caused tbe 
or to gay that It was due to some Imperfec- 


tion In tbe automatic signals Prevention Is the thing 
Think what horrible deaths— deaths or scalding, burn- 
ing, crushing, maiming— American men, women, chil- 
dren and babes are dying almost hourly The sick- 
ening scene I* familiar- tbu 'unlooked fur accident— 
the sending for the nearest village or town surgeons, 
the “carting away,” the “shoveling up" of the mangled 
remains, the horrible Identification of (.barred remains 
by some Jewel or scrap or a shoe or fragment of ap- 
parel Prevention Is the thing through expert scl 
•wtlflc study and adequate Impact Ion The subject Is 
of enough Importance to warrant It being taken up 
In the great universities and technical si bools, so 
that men could be trained by proper study and prac 
tlce u> take charge of tbe Important work of saving 
life by preventing accidents It would be a noble 
aud useful work, If achieved — and it rnn b« achieved 
Itall roads or railways systems should have a depart 
meiil with a trained lorps of m«u to cope with these 
londltlons out of which accidents arise At Its bead 
a competent man, not to operate trains, but to remove 
the dangers of ai rlUsntal death sure to arise when all 
are bent on running the trains on schedule (as now) 
and no one Is thinking particularly of the human 
lives entrusted to the railways system, these danger* 
would be greatly minimized If the right steps are 
taken There Is a railway west of the Mississippi 
Hlvor that has been operated for several decades, and 

It enjoys this unenviable distinction Thn road haa 

never < Bused a single human death 1 have heard 

also of a steamship line that has nevi r lost a passen- 
ger's life This shows whnt Is possible If these con 
dltlong wore general how muih happier everybody 
wonld be E L. Ul Ac KSIIKAB, 

Fellow American Association for the Advancement of 

Science 

Prairie View, Tox. 


Kphemertdm or I anna* I onset. 

In order to dclcnnluo early positions of Comet 
1910 a on photographic plates, the following ephemo- 
rls has been computed by Prof 0 (' Wondoll from 
Kobalda element, given In H B 1S3 
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From the Bamo elements, Mr F E Boagrave has 
computed tho positions given below 
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The great brldgu ovnr the Hod Hlvir In Indo-Cblna 
Is lb* subject of an art Ido whlLb oiiens tho Current 
Hupplomeut No 1779 Mr Richards explains some 
principles In dcsigi of frfcllou dutches A uow valve 
gear for gas engines Is described and Illustrated. Ao 
automobile chart lias boon Invented by Mr Joseph J 
Jones whlrh serves the functions nr a mechanical sign 
post Briefly tic Invi utlnn Is a revolving card which 
tells ihe driver or any 0110 lu a car exactly where be 
bappenB to Is upon u road An article on tho Ger- 
man "Dreadnoughts ' of the 'Nassau' typo Ir pub 
IlHhod A Lett r Dinner discusses the present state of 
physical ehrnilstry In colloIdH Dr (1 Hudson MaKuen 
writes on stammering and gives some suggestions as 
to modern methods of remedy J T ( iinnlngliam 
writes on frnnsfnrniullonH and migrations of eels 
Most of ns have probably never heard of Nicole Or 
esme, yet he was Ihe forerunuor of Copernleus Prof 
Pierre Durham does credit to bis work In an appre- 
ciative article A very exhaustive article on tho I'aris 
tunnels will be found In the Be rot rvitRT, an article 
of peculiar Interest In view of tlce recent Inundation 
of the French capital 


The depth of the water In the middle of the Berlin- 
Btettll Canal will bo t meters (9 84 feet), and the 
breadth ul the surface In ordinary soil 13 meter* 
(1(18 “4 foot) In soft pealy ground It will bo from 
37 melera In 18 metore (1214 to 124 6 feet) 
For a distance of 16 miles tha bed and banks 
or the canal will have to be lmddled with clay, tbu 
surface of the canal there being above the water level 
of the surrounding country At one ixilnt the canal 
c rosses the valley of the river by an embankment pro- 
vided with a culvert 160- meters In length The 
eleven locks for the descent into the Oder Valley 
«re begun One of them has a fall of 9 meters 
(29 62 feet) The question of building a lift beside* 
tho series of lock* ha* not yet been dci Idcd The 37 
canal bridge* are all to be built of steel 
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CLEARING SNOW FROM RAILWAY TRACKS IN CANADA. 


Thu accompanying Illustrations aUow tho construc- 
tion and operation of a novel cylinder show plow de- 
signed and constructed In the Province of Ontario 
When the plow of IhU remarkable machine la forced 
Into a drift or i uL, the enow is lifted by the shovel, 
vlilth la Inclined upward and moots the expeller chain- 
here, the anow gliding along until It cornea in contact 
will) tho ovpollorn the bladoe of which revolve at a 
high Hpocd In an upward direction Engaging the 
enow the blades throw It upward and outward at a 
great velocity, delivering It to a distance of SO or SO 
fi el on each elde of the plow and making a clear cot, 
11 foot In width and at a speed of 0 to 8 miles per 
hour In a cut 10 feel deep The snow Is ele- 
vated and thrown at ho great a distance from 
the track the possibility of tho smallest 
quantity ccer getting Into the cut again Is 
prte luded The snow does not enter the es 


Tlie accompanying Illustrations are front 
and Hldo views of this n markable cylinder 
snow plow In one view the snow expetlera 
are shown In oiierutlnn, In another a rut 12 
fool deep Ih IIIuhI rated The reader will 
doubt lose noli the Impression which wedge 
and apron leave on the snow The thin end 
projects only 20 Imhee ahead of the expoller 
Other illustrations show the cleaned track 
In n ton foot rul, and the machinery wllliln 
the plow car, Including tho boiler steam 
pipes and engine The expellers are dlrm tly 
connected with the engine shaft by moans 
of two stool chain belts 

It Is stated that oai h of the stool chain 
belts driven by tho strain engine of this 
plow is capable of driving the expel tors at 
a moderate speed alone, so that should one 
belt be disabled the plow would Hllll be able 
to work at a somewhat lower rale of speed 
The plow body Is of steel construction throughout, 
tho box portion having the sides invert'd with wood 
lfk< a box cor The roof Is of similar construction, 
which Is Are and water proof A door Is provided on 
each side In tho middle of the car, the bark end being 
left open fi)T convenience In stoking tho boiler A 
lookout la built at tho front end of the car from which 
paint the engineers can lie signalled to 
Tho front end of tho cor, entirely of nteol, has throe 
chambers, the two side ones being ilrcular, open at 
tho front and one side. In which tho expellers revolve 
Those are nine foot in dlamaler and three foot six 
tnrlies wide Koch expoller consists of a cast Iran 
hub upon width arc formed four spiral flanges, hav- 
ing a plli h of about fourteen feet Riveted to theae 
flange's aro four half Inch steel plates or blades twenty 
two Inches wide i mnprlslng a true helix upon the 
hub The expellers are mounted upon each end of 
tho shaft and overhang tho pedestals the shaft ex- 
tending Into the cJnular chambers. On the middle of 
tho shaft, which Is eight Inchon In diameter. Is keyed 
the sprocket wheel, which Is connected with a similar 
wheel on the shaft of the engine by the Bterl chains. 
These four parts < omul into the drive gear The mid 
dlo chamber opens to the Interior of the car On the 
front la constructed the nose of the plow, consist ing 
of steel plates projecting forward to the end of the 
apron or shovel It may be Btated that the apron or 
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■her si Is attached to the bottom framing, ths aide 
plates, tbs interior web plates, and the expeller cham- 
bers, by steel angles and plates. This apron axtacdx 
forward five feet beyond tho center of the expetlera. 
The cow and shovel, being firmly riveted together, 
present a rigid construction to engage the snow. 

This powerful cylindrical snow plow has engtnw 
specially constructed The cylinders are sixteen 
Inches diameter with eighteen Inch stroke and work 
under a steam preware of 160 pounds per sqoars Inch, 
the maximum speed being two hundred revolutions 
per minute They are capable of developing 760 I R. P. 
and are placed as near as possible to the expellers 



A view shewing an expeller. 

to shorten ths drive chain The engines exhaust Into 
the bottom of the smoke box of the boiler through a 
suitable no**]* similar to locomotive practice, creat- 
ing a strung blast. 

Hsritslsx ml Sod SMM, 

Mr A. Kubelka of BuahowUt in Uoralrn has dis- 
covered a process by means of which the softest sand- 
stone or limestone can be made hard The proceaa la 
tho following First, the surface of the atono must 
be thoroughly cleaned, so os to expose the pores. Any 
oil or grease spots must be removed with benslne or 
with the alcohol flame Missing pieces must bo filled 
up with cement mortar, using a 1 7 solution of wnter- 
glaaa for tempering After the stone la thoroughly 
dry, It Is saturated with a solution of potaih or soda 
watergloss In rase of rain during or Immediately 
after this operation, the stona mast be again cleaned, 
dried, and saturatod with the solution Then follows 
an Impregnation with molten chloride of calcium 
After this Impregnation rain will do no more harm, 
oa on account of the reaction of the chloride of cal- 
cium upon the solution of waterglana, the port* of 
the stone will bo filled with Insoluble, hard silicate 
of lime, while tho soluble silicate of lime will be de- 
composed and washed out by rain Another method 
of Kubelka’a Is to saturate the stone flrat with a solu- 
tion of sulphate of alumina. In water, and when dry 


with a soft* km of potash water***- ■ am Wikin > 
npetttloa of this process win to n so— » T to thor- 
oughly fill all the pons of tho (toon. It hi enough 
If the stone is saturated to a depth of about U toe*. 
Whitish brush marka may to denned either by rub- 
bing with a piece of the same stone, or by nfnetog 
the stone, or by brushing with steel brush so. Should 
ths solution not Impregnate tho stone quick enough, 
It most be diluted with morn water. Tho aoiutloo 
should to entirely absorbed by the stops in about 
one minute. Whatever is left over on tho snrftoi 
after this time should be wiped away with o rag, aa 
the crystals formed by the evaporation of the water 
would make a nibbing and claanlag of top 

stone necessary A separate brush should 

to need for each solution, so that tho re- 
action should begin in tho pores of tho 
stona For larger surfaces atomisers or 
sprinklers may be used sucoMSfUlly. 

Through these processes any soft lime- 
stone or sands lone may to mods more com- 
pact and hard Their porousness and tm- 
pervlouaneee will equal that of the hardest 
stone. After treatment they may bo pol- 
ished and cut The great advantages of ths 
soft stones— cheapness of quarrying qnd cut- 
ting — remain, and they aan receive after- 
ward all the prominent qualities of the 
harder stones. 

Mortar and concrete may also be hardened 
and compacted by theae processes, so that 
they may be need with greater success In 
works calling for water-tightness, as water 
works, tanks, street pavements, side walks, 
artificial stone, cement blocks, etc 

Monuments can also be pro too tod by these 
processes from the Influence of the weather 


An article in the Ledertecknlaohe Run li- 
ar ban mentions, without describing In de- 
tail, a new proceaa tor the romoval or hair from hides, 
in which the agents commonly employed for this pur- 
pose (lime, sodium sulphide, eta.) are replaced by *a 
suitable gas," which effects the removal of the hair la 
from two to eight hour*. The process is said to be 
especially valuable tor the preparation of colored 
leather and fine leather in general, aa the product la 
of very uniform grain and free from the spots which 
sre often produced by lime and sodium sulphide Ths 
leather Is also much closer, tougher, stronger, and 
morn flexible than leather made by the usual methods. 
Hides treated by the new process may be tanned with 
bark, extract, or chrome alum The Inventor, whose 
address may he obtained from the Journal quoted, will 
furnish detailed Information to persons interested. 


The Orel Aeronauth Show to be held In the United 
States without connection with any other exhibition, 
will open in Mechanics Building, Boston, Maas., an 
February l«th, and not on the *8rd, aa announced in 
our laat Issue. This show will remain open one week. 
He entaen fuU-slaed aeroplanes have already been se- 
cured, and the exhibition promises to to a representa- 
tive one as far as the beavler-P-uHrir machines aro 
concerned Ths manager can bo addressed at S Park 
Square, Boston, by any experimenters having machines 
to exhibit. 
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BERNARD PALI55Y, THE FAMOUS 
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FRENCH POTTER, AND HIS WORKS 


HI 

BY CHARLES A BRA5SLER 



Bernard Pollaay, who** statue bjr Barrta* appropri- 
ately grace* the court yard of the Ceramic Museum at 
B*vros, la on* of the moat Intonating figure* In hla- 
tory 

Bora about me, near Agon, now In the dopartment 
or Lot and Caroline, Franc*, h* waa apprenticed early 
In lMo to a potter, and Intenated himself greatly In 
the technique of hta calling, particularly In the poasl- 
bl Utica ot the rarlous material*. He traveled la 
France and Germany, keeping this object In view and 
studying, for this purpoee, geology and natural his- 
tory, supporting himself In the meantime by working 
as a land surveyor About 1539, however, he settled 
at Saint** and here, while engaged In his calling, be 
began hi* systematic researches Into the manufacture 
of pottery and the composition of enamels. It was 
here, he says in his book, “L'Art de la torre," “that 
without considering that I bad no knowlodge of argi- 
laoeoua earth*, 1 began my researches into enamels, 
like one who gropes In the dark.” 

An enameled cup of faience which came into his 
hands Inspired him with the determination to discover 
a method of producing white enamel, and for nearly 
sixteen yean, neglecting almost everything else, be 
devoted hia time and attention to Investigations and 
experiments In this direction. Daring this period, 
doubtless, he made th* disco Tories as to colorings, 
glass*, ate., that laid the foundation for his future 
success. HU Brat attempts were unsuccessful, but 
ha pursued hU researches with unparalleled persis- 
tence and energy, sacrificing everything to what was 
then considered more or leas of a chimera, and to 
what brought him no profit He exhausted all hi* 
resource*, and lacking fuel for th* firing of hU kilns, 


was reduced to the necessity of burning pl*oc by 
place hla household furniture Ridiculed by his nolgh 



Portrait *f Paltasy. Frees an old French mlalatare 
on vellum at Cluny. 


hors, bitterly reproached by hU wife and tormented by 
the cries of hli hungry children, he nevertheless perse- 
vered until finally, when reduced to the last desper- 
ate extremities, success rewarded hla efforts. 

I 'Mike most of the Investigators and extierlmental 
1st* of his time, Pallssy had conducted hla labors sys- 
tematically, and when he attained hla object, he was 
able to repeat his work and obtain the same results 
A few vessels, ornamented with life-like represent* 
tlons of reptiles, Insects and small animals and col 
oral true to nature, were a revelation to the reram 
1st* of thoso times and brought prices that toon on 
abled him to forget the hardships through which he 
had fought bis way to success. He continued and per- 
fected Mu researches and soon became famous, win 
nlng favor with the nobility and royalty, In the em 
belllshment of whose palaces his genius was chiefly 
employed This friendship stood him In good stead at 
the time of the mauearre of Bt Bartholomew, when 
the powerful protection of Queen Catherine and Anne 
do Montmorency, wife of tho constable, saved him 
from the fate that befell bo many of his fellow Hugue 
note, for Pallssy had cmhrared the reformed faith 

A man of studious hablu and keen Intelligence 
Pallssy was among the earliest of French scientists 
to substitute for the fables and fanciful theories of 
so-called philosophers, hard facts, that were capable 
of practical demonstration In I RTS he commenced 
the dollvcry of a course or lectures on natural history 
and phyilcs. In which he gave a correct account of 
the origin of springs, tho formation of stones and 
fossil shells, and advanced theories as to the best 
methods of purifying water, the une of marl aa fer 
(Continued on pag> AT ) 










196 


Scientific American 


ttafttuunr 5, 



hut, in* 

ill, ran. 

1 1HBT imoD| the astronomical dis- 
coveries of 1910 li that of * bril- 
liant comet reported from South 
Africa on the 17th of January 
At that time It was but Ore 
degree* Booth of the eon, but It 
waa *o bright that It wua rlilble 
in full daylight to the nnalded 
aye, and obaervatlona of lie spec- 
trum. made neit day at the Lick 
Observatory, showed the sodium 
lines blight on a continuous 
background- thus proving that the comet waa very 
bot and self luminous. 

This doubtless means that It waa then very near 
the sun, and strongly heated by it* radiation 

from the scanty Information which la yet avail 
able It appears that the comet Is moving rapidly north- 
eastward and diminishing in brightness. Its orbit 
has been < omputed and ephemerla will be found on page 
]28 of this Issue It Is probable that It will be visible 
for a few weeks In tho evening sky, just after sunset. 
Slid alinout directly above the point whi ro tho suo 
dltuipiH'aTs. It Is. however, quite possible that It may 
lose so much In bright 
n«ss, as It retreats from 
the sun l hat It will not bn 
vary conspicuous On the 
other hand, It may br a 
line object, and the eve- 
ning skies will bo wall 
worth watching esiieclally 
ghoul the beginning of 
February when moonlight 
no longer drowns ont 
faint objects. 

Halley’s comet Is BtlU 
visible In the evening sky 
and la very slowly Increas- 
ing In brightness, but It 
will probably be too faint 
for the naked cyu, though 
perhaps visible In a Held 
glass. 

It will fortunately bo 
easy to locale Just north 
of the planet Saturn are 
thme stars of the fourth 
magnitude, In an cast and 
west line On February 
nth the comet will be 
about SO min of arc (or, 
roughly, one and a hair 
times the moon's diam- 
eter) north of the middle 
one of these stars, and on 

the 17th It will be about 

the same distance north of 
I be westernmost of the 
three Hy following this 
line of motion It can 
easily be found at any 
time 

By tho end of the month 
It will be pretty low In the 
w<pt at sunset, and soon 
aftej- ,It will jwnlsb In the 
twilight, to reappear, 
much brighter, In the 
morning aky In April 

Wbllo the nppearmnoe or 
theae comets la exciting so 


of tho Hare and the Dora. Far below the latter, on 
the southern horlson, those who Mrs south of Virginia 
or Missouri can see a star of exceptional brightness. 
This Is Canopus, the principal star of tbs great oon 
stellatlon Argo, and, next to Sirius, the brightest In 
Ibe heavens. This star’s brightness might make ns 
anticipate that, like Sirius, It might ha a near nalgh 
bor of our* In space, but repeated and careful observa- 
tions show that this Is not »d Its distance la too 
great to measure accurately, but It Is at least ten 
times as far off as Sirius, and probably much farther 
from us. Canopus must therefore be really a most 
magnificent luminary, exceeding our sun at least a 
thousand fold In brightness. 

To the left of Orion and Taurus are Cauls Minor 
and Gemini, and right overhead Is Auriga, with the 
bright star Capella. In the southwest there Is noth 
log of mur h interest, but in the west we see two bright 
objects, one above the other, not marked on the map 
These are the planets, Mars and Saturn, whose motion 
among the stars makes It Impossible to pat them In 
our permanent map* of the heavens Man la higher 
up than Saturn, and Is redder In color 

In the northwest we see Andromeda and Cassiopeia, 
and sbovu them Perseus. This It another of the con- 
stellations which bean no real resemblance to any- 


At the beginning of the month she te easily -sfcMO to 

unatiWr 



Inter than the sun, and at It 


During the middle of February «ha will be InvlsfbU 
to the aaked ays, but as aha paaMs almost I degrees 
north of tbs sun, sbe should be observable tstesoopi- 
cally, in full daylight, as a thin crescent, ell through 
this time. 

Men le evening star In Arles, remaining In sight 
till nearly midnight 

Jnplter la In Virgo, rising aboot 10 M P If. at the 
beginning of the month, and 8 80 at Its close. 

Saturn le evening star In Places, setting about 10 
P M In the middle of the month. 

Uranus rises only shoot W honn before the sun, 
and is unobservable. 

Neptune Is In Gemini, observable all the evening, 
but only with a good-slaed telescope. 

rax MOON 

Last quarter occur* at 6 A. M on the 2nd, new moan 
atLPH on the Oth. first quarter at 10 P V on the 
17th, and full moon at 8 P M on the 33rd. The moon 
Is nearest us on the 12th, and farthest away on the 
28th. She Is In conjunction with Urehua and Mer- 
cury on tho 7th Venus on 
the Oth, Saturn on the 
18th, Man on tho lfith, 
Neptune on the 20th, end 
Jupiter on the 27th 
Princeton Unlveralty Ob- 
serve tory 


proxlmately, of the library 
of the Assyrian king, Bar- 
danapalu*. were found In 


among the rulna of Nine- 
veh and taken to London 
The texts written on 
them, which arc mated to 
one another apparently, 
aro now published In their 
original cuneiform script 
by tho British Museum In 
serial collections Various 
savants of the whole world 
have therefore an oppor 
tunity for further lnveetl 
gallon of the texts of 
their special province, for 
every kind of text In cune- 
iform script presents Its 
own particular dlffloultles 
to the translator and com 
mentator In the four- 
teenth collection, or vol 
time of tho work are as- 
sembled those tablets of 
the king’s library which 
regard chiefly the objerte 
of the throe natural king 


NIOHT 9KYl 


advance has been made In 
tho explanation of tl 
the spectre of the last two bright coraots (Daniel s and 
Morebouw s) showed that the light or the tall con 
itlsled almost entirely of bright bands, given out by 
some luminous gas. But at that tlrao no gas waa 
known which gate Just those bandit. Very rvcently 
Mr Fowler of Routli Kensington, England, has found 
that a vacuum tuba, containing small quantities of 
nitrogen, and of carbon compounds (excited electrically 
so aa to glow), shows a spectrum exactly like that of 
the comet's tails, provided the pressure of the gas le 
made exceedingly small 

Aa the pressure end density of the gee In a comet’s 
tall must be almost Incalculably loss than in any 
vacuum which we can produce by mechanical means, 
tills gives ns a satisfactory explanation of the observa- 
tions The luminous partliles though so thinly dis- 
tributed through spare, arc molecules of familiar 
ga ses, and one of the mysteries which surround corn- 
els has been cleared away 

The splendid and familiar winter constellations are 
now seen In all their glory 

Due south nnd about half way up iho sky Is Orton 
The very bright star below him to the left la Sirius. 
West of this, directly Mot Orion, are the small groups 


thing In particular, but with the aid of the drawing 
In our Initial It la possible to soe how the ancients 
found here the figure of the hero carrying the bead 
of the Gorgon Medusa, which is marked by the bright 
star Algol 

The bright spot In the Milky Way, between Perseus 
and Cssalupels, Is a splendid star cluster, showing well 
In the smallest telescopes. 

To see how the northern conateltatlooa appear In 
the sky, we must turn our map upside down, so that 
tbs word* "Northern Horlson” are at the bottom. It 
will then appear that Cepheua Is below the Pole, on 
the left. The l -lute Bear hangs by Its tall from the 
Potestar. The Dragon Is below, with his bead out of 
light and only his tall showing. The Great B«ir Is 
climbing up the heavens to the eastward, end Is 
already high In the east Is Leo, pretty weU up, and 
above Is Cancer, with the star duster Pnesepe. Far- 
tbar to the right is Hydra— aa Immense constellation, 
whose bead Is already high while Its tall will con- 
tinue to drag Itself Into sight for three hours 

m pl * ■ STS. 

Mercury Is morning star throughout the month, but 
Is unfavorably placed south of tbo sun He may be best 
seen about the 20th, when he rises about 6-« A. M 
Venus la evening star (inti) tb* 11th, when aha 



to examine this collection with n degree of teal 
has become quite prolific. Apart from the many lists 
which mention minerals, the numerous Hate of animals 
are mostly of a uniform kind The namea of mtmmis 
are arranged In two columns, the earns names being 
given In the first column in Bumerlan and In the sec- 
ond column In Acoadlan, that la. In Babylonian Btill 
far more interesting than the aoologtcal lists are the 
botanical lists, of which there Is a great number, aid 
which give the most various directions to acquaint the 
saplrlng physician with the effect and use of hundreds 
of medicinal plants. This fact may snflW* to show 
among tho old Babylonians the knowledge of the 
iral ' ' " 

their si 

of animals and plants. It k t 
n»ed partly from tbs Babylonian b 


proximity to flan Luca a Bay, near Caps Baa Lasas, 
at the southern end of Lower OUlforsta, add to W 
ports of ManxanlBo and Acapulco cm the main (and of 
Mexjoo. Perhaps Ma— anffl o aho«M bo regarded as 
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How to oconomln the consumption of (U for Illumi- 
nating and heating purpose* Is a question of consider 
■bio Importance to-day The price charged for coal gas 
at the present time In 
iny towns and cities 
so high as to prevent 
0 Its nan for coo’ *ng pur 
poaoe Only b exercis- 
ing the utmost ©con 
omy In using only Just 
enough to cook the 
small quantity of food 
required does the use of 
gas for cooking become 
advantageous under 
such conditions. 

Uy moans of a simple 
apparatus the heating 
qualities of the gas ran 
l>o Improved so as 10 
reduce < o o k 1 11 g ex 



XOOBOKIEIWO AFFABATUB lighting as well, tar In 
Weljtbai h and kindred 
lamps It Is the heat of the burning gas tbal renders 
the mantle brilliantly Incandescent Moreover the 
lighting qualities of the gas are greatly Impruved as 
well The following apparatus, which was first made 
by the writer In 1872. has been put to the teat In 
hundreds of esses and has proved Its edit limy In 
every Instance Any man who la handy In the use 
of metal working tools ran make one and fit It to suit 
hie gas supply by attaching It (o the supply pipe after 
the gas has passed the meter, the gau then belongs 
to Ibe consumer. It being the property of the gas com 
patty before It pusses the meter 
The apparatus here described Is suitable for a ten 
light meter, with all the fittings for lighting, heating 
and cooking It consists or a closed tin cylinder A six 
Inches In diameter and seven Inches high without the 
ronlral top 'Within this vessel Is placed another cyl 
Inder made of galvanised wire netting, with a half 
Inch mesh the diameter being Tour lm bes and height 
seven Inches This wire cylinder Is placed within the 
tin cane, having a omvlnch spare all round Within 
this space clean, white cotton waste la packed A tin 
cylinder C six and a half tmhes long and three and 
one-half Inches diameter Is soldered all round to the 
cone top of the cylinder A and Is provid'd with a per- 
forated bottom to allow the hydrocarbon with which 
the economiser Is to be 1 barged to run through and 
saturate the cotton waste U The cylinder C aits as 
a spreader, causing the gas which entera by way of 
pipe E to contact In a thin layer with the cotton waste 
held by the galvanised wire rylluder and then pass 
out through pipe F The apparatus Is charged with 
benilne, gasoline, or a similar volatile hydrocarbon 
capable of being taken up by the nonlllumlnatlng con 
etltuenta of coal gas, surb as hydrogen, marsh gas or 
carbonic oxldo At 0 Is a suitable brass stop-cock 
which enables one to turn off the gaa when charging 
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the apparatus with gasoline. The brass cap at B must 
have a disk of pliable leather fitted la tbs Interior so 
that It becomes perfectly gas-tight wbaa s cre wed down. 
It lb n em a a ary to make a bole In tba supply pipe I at 
B no that fat case tba gasoline should oovsr tbs bottom 
of tba Inlet pipe this would prevent any flickering of 
tk* light fop to bubbling of the gag through tba liqald. 


The charging of the apparatus mast be carried out 
la daylight, and It should be fitted near a window 
where daylight Is admitted, for a lighted match, candle 
or lamp most not be need With tbear simple precau 
lions the apparatus Is perfectly safe The cone top 
must be perfectly soldered where the lln cyllndor 
meets, and all the brass connections attached to the 
Inlet and outlet pipes must also be perfectly soldered 
India rubber piping or connectors must not be used 
soldered connections, metal piping and screened brass 
connectors alone must be usod Wben the economiser 
la fitted and charged with about three pints of gasoline 
It will be found that the Intensity of light from an 
ordinary naked burner will be vastly Improved 

It baa been found that halt a gallon of bemlno will 
take the place of 500 cubic feet for direct Illumination 
In this apparatus 

The cotton waste In the economiser roust be packed 
moderately light If packed too loose It will sink and 
give less surface tar the gas to roach Iho gasoline Bo 
sure and mark the outer end of the Inlet pipe IN 
This will prevent any mistake when Installing the 
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Every Indirect and direct Indirect steam heater 
should have some kind of a regulator so as to shut off 
the air supply when I here Is no heat In the radiator, 
otherwise, especially at night when the steam pres- 
sure goes dnwu anil the air box remains open with the 
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cold wind blowing dlroctly into it, It will soon cool off 
the house 

The accompanying llliisiratloni show a very simple 
way to make such a regulator Fig t shows tho gen 
era I arrangement of an indirect heating radiator, and 
Fig 2 shows In detail the regulator 

The radlatur A U Inclosed In a box In the usual way 
taking its air from the outside ibrough the iiasaage B 
and having a shutter or damiier C mounted to turn Id 
suitable bearings on a shaft The latter has a small 
bell crank D secured to Its outer end which through a 
link Is connected to a levor F, The lover E In pivoted 
In suitable brackets F fastened 10 the regulator O 
Tbe regulator can be made of two small frying pans 
Or skillets say about 6 tmbes In diameter A part of 
the conical rim Is bent outward forming flanges for 
bolting the name togi tlior The bending Is dune very 
easily Place tbe skillet over the edge of an Iron block, 
and with a flat peen hammer stretch the edge, say 
about K Inch all around To the lower head, rivet a 
■mall floor flange, which will serve for connection 
with the stearaplpe from the boiler In the center of 
tho upper head a hole Ik made Urge enough to re- 
ceive a half Inch nipple To the lever Is fastened a 
short rod which passes down through this nipple to 
the diaphragm B 

Tbe diaphragm Is made of sheet rubber, say 3/16 
Inch thick with one or more layers of duck Id It To 
the top and bottom disks of Iron with bevsled edges 
■boat % Inch thick are riveted To the upper disk Is 
soldered a half Inch nipple or piece of pips, serving As 
a guide Tbe whole Is now placed between tbe two 
heads of the regulator and bolted together very cloealy 

To tbe lower head Is fastened the usual siphon pipe 
to prevent the steam from entering the regulator As 
tbe steam pressure rises It will force the diaphragm 


upward, thereby opening the shutter 0 In tbe air pass- 
age B, permitting the culd air to pass under and 
through the bank of radiators, thereby beating them 
thence up through the register Into the room and will 
keep It open until the steam pressure goes down The 
weight of the arm £ will then rinse the shutter per 
mlttlng no more air to pass until again opem-d by ,he 
■team pressure A weight may be Altai bed to this 
lever, so as to clow the shutter more effectually 


Ths accompanying diagram shows how a elinpln 
alarm fur house heaters can bo made 
The ohjeit of this alarm Is to give warning when 
the furnace Is overheated and needs attention, or when 
Ills Are Is nearly out and needs more coal A thermo- 
static bar A. 184 Inches by l/lh-lnih Is made of copper 



and Iron riveted ingot her very 1 lonely and fastened at 
one end are brai kola H whlih are secured to a suitable 
base H The free und of the bar A moves between 
two contact points B niadi of ordinary scrcw-eycs 
Those are screwed into posts r made of 84 Inch dowel 
anil Hcruri tl lo the bast II 

Tho whole Is fastened In un Inverted ponlUnn ovi r 
the furnate or other place where there la clangi r of oxer 
heating After the contort itolnts are adjusted tn close 
tbe circuit at tho proper tem|H>mture they are con 
nected up to an electric bell Hml listlery as Indicated 
In the drawing 

A swllib Is placed In tbe elrcull ni some convenient 
iiolnt It will now be seen that when Lln- iheriucueiallr 
bar H moves lo either side according to the tempera 
turc and makes connections with contact points I) the 
hell E will ring When iho apparatus gives the neces- 
sary alarm I he ewltrh musl be turned off until tbe 
trouble is renie-dled 


ADAFTIBS A 0BATE FOB MALL COAL. 

ni 1 sruuiTnoa 

Thu grains lu the ordinary bouse heating furnaenu 
arc regulated and made for the best and most suitable 
slxe or coal to be used In each particular case That 
Is to say In a large hul-alr furnace whore egg coal is 
IIIOCCL suitable , a very eeinrso and upon grate Is pro- 
vided but In a siimlli r ruruaii where smaller coal la 
lo bet used, a much 1 loser grate Is furnished 

In some localities where pea coni Is much cheaper 
than ogg sieve or nut It would perhaine lw morn eco- 
noinlral lo burn the peB coal provided the grate would 
permit As a rule. If tho pea coal Is used in these 
large* rurnaces It has not proud very successful on 
aicemnt of Ihe coarse grale, uiilew u new one Is pul In 
Ueon suitable for the smaller tual as Lhe shaking of 
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tbe old grete will isuw the whole fire to dump Into the 
ash pit 

To overcome this tbs writer has tried several meth- 
ods and has come to the conclusion that the best Is 
that shown In the accompanying Illustration 
The grate Is an ordinary rotklng finger grate Be- 
tween every or every other finger (which will depend 
upon tho kind of grate and also of the six© of coal to 
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be mod) U pieced across the entire grate a pieoe of 
say lit inch plpa or bar Three pipe* or bare rant on the 
urate ban and are not affected by the rocking of the 
grate As the aahne accumulate on top of these ban 
(bey hare a tendency to keep them to place and will 
prevent them from moving or burning 

There should always be a layer of an Imb or two 
of ashes on any grate rare should bo taken not to 
shake l he grate too much, as a great deal of lire coal 
all] fall through and sometimes start to burn In the 
ash pit thereby warning and destroying the grate bars. 

The writer has used aom« old pipes and grate bars 
for a numlx-r of years and to-day they are as good as 
new Home jeare ago, during the coal (amine, a great 
deal of lill ominous coal was bumod with perfect suc- 
cess It la best when starting a new Are to elean out 
i lie ash jilt and IT any live coals fall through they 
may be shove led up on tbe tiro again until enough 
ashes are formed to prevent them from falling 
through 

BOW TO iron COAL KOOIOKIOALLY 


The accompanying Illustrations show how In s very 
simple way the gases In an ordinary furnace may be 
consumed and burned thereby giving off a more uni- 
form heat and maintaining an even temperature 
throughout the house continuously night and day It 
will effect a saving on the coal bln and produce more 
heat liesiilnH 

Thu tiro In a stove or furnace Is simply the result 
of a i hcmlrnl union of the carbon properties of the 
fin I both solid and gaseous, with the oxygen of tbe 
air 

I) y the complete combustion of one pound of coal 
U.flOtl bun) units are given off, but by the Incomplete 
combustion of one pound of cost, ss burned In (ho 
great majority of domestic heaters, only about 4,000 
to r .,000 heat nulls are produced and the balance of the 
host pa as on away up the ehlmnoy a rich combustible 
gas that should have burned 
To obtain tho highest efflclenry from roal It must 
bo burned with the least possible supply or air con 
slstent with perfect combustion, ns an circa* of air 
carries Ihe heat of tho fuel Into the chimney anil a 
certain mixture of air from below the grato will cause 
an exploalon In the smoke pipe blowing tbs Are door 
open and Ailing tho cellar with spmt gases 

Nearly every furnace dlHchnrges sch ailed ‘Teal gas 
which Is duo either to poor drari or a defective fur 
naee, or an lmpro|x r adjustment of (he dampers As 
the odor Is so noticeable, tin difficulty Is soon rnmc 
dtod Kve ry furnare howc vc r, Is constantly dlncharg 
lng more or loss carbon monoxide! gnu which Is per 
ferity odorless and Is a very energetic poison, as the 
result of Imperfi'cl combustion 
Ordinarily ttie domestic user of coal roasts out the 
gas, ojeens the damiH rs and drives It up tbe chimney 
and then proceeds to burn the coke, which Is only 
about ono-half of the bent value of the coal, besides It 
Is not alone the heal that escapes up the chimney, 
but the rich combustible gag that passes away uncon 
suined This gas when burned produces a uniformly 
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higher lenipe raturo than the coal Itself, which may 
bum at varying temperatures even so low as to pro- 
duce but little beat 

The clinkers that form Iti the furnace are the result 
ot an excessive draft below Ihe grate 

To occiinipllsh the mixing or the hot gases and air 
the air must be he an d to tbe same temperature 
Tho most common domestic heating turn see la th* 
hotair furnace This is simply an Improved store In- 
closed In a shoot Iron or brhk rasing. The furnace 
heats the air within this loclospre to a, high tsmpera 
tore and therefore rites to the rooms above through 
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tin pipes. To kesp this current ot hot air rising, a 
"cold-air box" connects the lower pert of the furnace 
with the outside air sad 1* regulated with a damper 
This cold-air box should always be kept open is much 
as possible and never entirely closed while there 1* 
Are In the furnace, aa the furnace will become over- 
heated and may be Injured, 

Fig 1 shows how tbe common hot-air furnace may 
be adapted to burn tbe gas of tbe coal A small pipe, 
■ay 1 Inch or 1% Inch la Inserted through tbe upper 
part of tbe smoke pipe (as the gases hers are the hot- 
teet), terminating In close proximity to the smoke 
collar Just Inside of the radiator of tbe stove The 
Inner end may be Attrd with a suitable spreader, such 
as shown In detail In Fig 2 The cross pipes have s 
number of 3/18-lnch boles drilled In the lower side, or 



HARD KBTHOB OT BEOTIAT!** TEX DAEPXB*. 


facing downward Tbe outer end of tbe pipe Is fitted 
with xomu kind of a damper to regulate the supply of 
air As the cold air passes through this pipe It bo- 
(omee healed and at Its delivery end Is of the same 
temperature as the gases, but u the sperlAc gravity 
of this heated air la much greater than that of the 
gases In tho furnace, It drops dosn and mixes with 
Ihe gases forming a combustible mixture which now 
burns wtlb a blue Aame, Just aa In an ordinary gaa 
stove If a small piece or mica Is Inserted Into the 
lire door this burning may be observed. It la a very 
Interesting phenomenon 

In order to make I be system a success tho Are pot 
must bo In perfect condition, that Is lo say. In a hot 
air furnace there should be no communication between 
(ha Are pat and (be air chambar, no rnuks and no 
loose Joints The Are door should bo as alr-Ught ns 
possible 'This may be made tight In the following 
manner First, Ale and remove all rust at the edge of 
Hie dour until a metallic, surface appears, then rut a 
narrow strip of asbestos and soak In salt water, after 
whlih place It around the door and It will adhere Put 
a title oil on the door frame and close tbe door The 
asbestos will then All up any opening and bake very 
hard on (he door 

If everything below Ihe grate were absolutely air 
tight iiu combustion would take place, but as all fur- 
naces leak mure or less this leakage Is enough to sup- 
port combustion In ordinary weather In extremely 
told weather, however, tbe slide In the ash pit door 
may be opened a little, so m to furnish s little more 
sir 

A damper Is attached to the smoke pipe above the 
air pipe, so that when open It will not cool off tbe air 
pipe 

A Are U built In Ihe furnare the ordinary way, keep 
Ihe air damper Uoeed until a good Are Is obtained, 
then put on some coal and keep the lower damper 
open for a few minutes, after which close all drafts 
and open tbe air damper, regulate tbe same acoordlng 
to the heat required, that Is to say. more heat, more 
sir Through the before-mentioned mica window ob- 
serve the results. All tbe gases In the furnace will, 
however, not burn, as some ire bound to eacape tin 
consumed 

There Is more economy In running a large, slow 
Are all day long than a hot on* at Intervals. There- 
fore It Is best to coal the Are twice a day. In the morn- 
ing and at night, and regulate It so that tbe Are burns 
with an even temperature, ft wQI keep the bouse at a 
uniform temperature night and day 

When the furnace has boon cooled for th* day or 
the night the damper* may be oontroUsd from any 
room above by simply raising or lowering a lever eon- 
ret ted with wires running over pulleys to the various 
dampers, thereby saving many a step. This Is shown 
In Fig t, a sectional plan of the levers Is shown In 
Fig 4 

In ordinary weather tbe Are should only be shaken 
once a day, preferably In the morning, but In very 
mild weather twice a week will euOeo. Only shake 
until tbs Aret red eoal comes down. In furnaces with 
very strong drafts shake b*t vary Httls, *a the layer 
of ashes on top of the grate wtn help cheek tbe draft 
If tho Are is vetr low atkk a to w ptoess of ktodlteg 


wood into Us Are, This wffl boat 0» M» »» . 

Tho sob-pit door may also b* opened until fto Me Is 
drawn up, then regulate gs before d dto glh ii. 

With this arrangement In good working order Wary 
particle of coal will barn to bn ash. Tba slats b» tto 
coal, ot conn*, will not born. 

This applies to all three heating systems to loms tf e 
use, namely, hot air, hot water, and steam, aa It enly 
takas care of the Are. 

In hot-air heating, in addition to regulating tbs Are, 
tbe cold-air box must be regulated. This box gian ai- 
ly terminates outside tbs building under a porch. It 
has always been a source of annoyance baeoaae at 
changes In tbe direction of the wind. Sometimes tba 


wind will blow directly into It and oool off the boast, 
but when the wind Is In another direction It will suck 
the hot air out from the furnace Into th* atmosphere. 
To overcome this a shield Is placed tn front of th* 
box, say 8 Inches from the building, overlapping about 
12 to 18 Inches all around Then It will be Imposslbis 
for th* wind to Interfere with the regulation of tbs air, 
which is generally done In the cellar wtth a damper 
or ehulter 

The pipes In the cellar leading to the regtotore 
should be kept clean, also the register* Avoid put- 
ting any wire netting to catch articles dropped thereon, 
ss It will catch more dirt than anything else, some- 
times clogging np the meehee completely, forming an 
excellent breeding place for bacteria. 

The water pan should be connected with tbe water 
supply, controlled by ■ float valve. This Insures an 
even water level In the furnace. 

In steam heating plants the holler and radiator* 
should bn large enough to keep the house at a tem- 
perature of 70 deg In aero weather with one pound of 
steam, aa this will take a great deal less coal than 
when tho boiler and radiators are too small, and re- 
quire a steam pressure of 10 to 20 pounds 

In bouses where the draft is good one day and poor 
tho next, despite favorable winds, the fault Is wtth the 
chimney It should be built higher This Is a great 
deal cheaper and better than to pot an unsightly cap 
on It 


A dustless ash sifter can be made at a vary small 
expenditure of money by following the lines of the ac- 
companying drawing Make a box A. shaped as shown 
■bout 2 feet high 2 feet long, and 10 Inches high at 
Its lowest part. The box should be of such a width as 
to At a square hole in a base board B Make the 
base board square to At over top of an ash can and cut 
■ square hole In tbu base board of such a else as to be 
entirely within the diameter of ash can Nall the 
base board to (ho bottom of the box 
Then make a frame C of 1 Inch wide stock, 1 Inch 
narrower than the Inside width of box and 1 Inch 
shorter than the inside length of the box Bore a V 
Inch hole In the center of one end of this frame and 
rover lbs frame with 14-lmh mash galvanised netting 
Inclose three side* of this frame with thin board 
■bout 5 Inches high, tapering the two sides, as shown. 



snd leaving the discharge end open, which shoald he 
binged to front end of box with two 8 fey Mach bingos. 
Hut a piece of rope through a hale tn the upper end of 
frame and fosten ft on top so that it will not pull out 

The box Is now ready for the top which has a hlaged 
door D, as shown. On top of box place a >>n*r and 
run the rope through tbe bole in the top of the box 
snd over tbe pulley wheel. The end of tho reps may 
have a large ring attached to it as thswa. 

This arrangement will snow the stRUg bare* to to - 
swung up and down, Jarring the freia* every tints tt 
strikes th* block I fastened to rear of the box. 


Over tho opening in treat of tod fasten a bagetoged 
cloth to guide the cUnkerV to n saitohle re esptorio and 
prevent dun treat rising 


i sMtor has preen* tor* atop* ftal «*• 
n mi** shovtitog afjrfftof estot " ' 
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MMkteotrto track* bo ter (bay 
h«W WMjtb gmlep any tnk& dfeBekt 
«•% It took th. utmoet patience da the 
part of Mr Bdlaoa to devwlop the bat. 
tary to a atate which ha now ocoaMar* 
practloally “fooFproot" Naturally the 
public baa not bean no patient and haa 
baan grumbling about the long delay in. 
developing thla battery concerning which 
ao much haa been promlaod. 

The other day the public waa Invited 
to inapeet a etroet railway car equipped 
with th# new batterlaa. which waa ran 
on a abort vet Ion of track la Went 
Orange. Thla car differ, materially frdm 
the ordinary car not only In the power 
aonroe, bat In general deeign The amount 
of current to be etored In the battery la 
'1ml tod, and In order to make thla power 
go aa far aa poaatble It waa eeeenMei that 
•U superfluous weight be eliminated. The 
queetlon of weight la not ao vital a mat- 
ter in the ordinary atreet car aad haa 
never received a great deal of attention. 
Mr Ralph A, Beach, who baa bean Mr 
Bdleon'a aaeiatont In adapting the atorage 
battery to traction, waa called upan to 
build a epeclal car that would be na light 
aa poaatble He found that the common 
■treat car la merely a amaller and allghtly 
moffifled a team railroad car, and It waa 
neceaanry for him to branch out on en- 
tirely new lines. He guarded aa Jaaloualy 
agalnat unneceaeary weight na the builder 
of an aeroplane The backbone of the car 
he evolved oonalaU of two 18-foot lattice 
glrdera which extend the entire length of 
the body under the aer'a They conalat 
of electrically welded a tael ban and ore 
■o inflexible that wben loaded with two 
tone at the center they ahow a deflection 
ef but 8/1000 of an inch Around thaee 
two glrdera tbe car la built In the flrat 
place they form a caalng to receive the 
batterlee of which there are 210 cells, 100 - 
on each aide for powor and 10 for light- 
ing All the superstructure of the car 
la built of veneer and light woodwork 
with the exception of tbe at rap ralle and 
poeta, which are of bicycle tubing and net 
ai n framework to aupport tbe weight of 
the roof Tbe roof lteelf oonalaU of a 
■Ingle aheet of veneer bant to the proper 
form, and U ao light aa to permit of 
making the aide poaU much amaller than 
In the ordinary 
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Importance 

abandoned 


the rustic completely 

marbled enamel as a poly-chrom« atlrac- j 
tlon The modeled figures then became 

Z,T ZIlr :iS IX Experimental & Model Work 

dueed, In poly-chrome pottery, the pew «, fm. «a o«n*- a tm Bt tma et,i»T 

ter vessels of the then celebrated Brlot, — — — - ~ ' 

inch u the famous place which repre- 

sects the “triumph of temperance” of - |VsB3toJE%^f| 
which an illustration Is here presented, 

and he modeled In miniature sculpture _ m _ 

and afterward colored and enameled a MASON S NEW PAT. WHIP H0I8T8 
>ery diversified series of small articles, wn am. ami isuituir incwent to uimuon. 
nurhes, hurdy-gurdy and bagpipe players, O.Tam 

We produce herewith a portrait of Bor- __ „ J J ~ T 

ndrd Pallaay from an old French mini- TCS /Magical Apparatus, 
ature of his period on vellum, that la ■«* Cstslosss ()r*rm.n«rm.iii«. 

oreserved at ths Cluny Museum Pallaay 


and coloring, and probably In a more 
marked degree than any other master of 
the ceramic art, he learned to perfect 
colors that would be, arter firing known 
quantities, a knowledge that enabled him 
to duplicate, with such wonderful cer- 
tainty, the color effects of the fish, rep- 


tiles, insects, etc , he loved to reproduce 
The extent to which hit style was 1ml 
tated affords the moat practical proof of 
the favor It enjoyed 


An electro-pneumatic system Is used In 
ths Berlin royal library for carrying out 
the distribution of books to the readers. 
Upon this system the reader fills out s 
blank containing the name of the desired 
book, end upon this blank an employee 
writes an exact Indication of the place 
whars such volume Is to be found. The 
bulletin la than sent by pneumatic tube 
to the centra] office This office Is dlreat 
ly connected by elevators with the differ- 
ent storlee of the building These ele- 
vators are of small slse and are operated 
electrically on a push-button system Be- 
sides, there Is s large elevator running 
through ell the floors for transporting 
persons and books, A set of pneumatic 
tubes also run from the central office to 
the different floors which contain the 
books. The employee of the central office 
' who receives the reader's bulletin sends 
the same by pneumatic tube to the proper 
floor, and on this floor the attendants read 
the sheet and bring the desired books to 
the elavstor which takes them to the een 
tral office. The Utter office then sends 
the boeks to the point from which the 
bullet In was sent hi ths first place, either 
In ths mala reading room or any other 
of the rooms of ths library. 

Writing to Stahl and Bites, a Osman 
manufacturer states that he has suoessd- 
sd in -making satisfactory high-speed 
■testa with powfersd tsrro-tongstan. The 
steel eOhtaJa* 0 M Of tungsten, 0.45 sill 
oca. «.** manganese, OJfi carbon, 6.25 
aluminium, oalchna, and magbccltun, and 
6.01 Of sulphur Tbs powdered ferro- 
tungsten alloys isyjrs readily than tung- 
■tan oistaL and *trt I* loss segregation 

v t , 
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Hartford Fire Insurance Co. 

With the coming of 1910, THE HARTFORD FIRE 
INSURANCE COMPANY has rounded out a century of bun- 
new history That means something in the hazardous business of fire 
insurance, for four out of every five companies organized in this 
country have either failed or retired It means unshaken stability 
The smoke of every great American conflagration has darkened the 
sky over the Hartford’ s head In San Francisco alone it paid ten 
millions But emerging triumphant from the ordeals of 1 00 years, it 
enters its second century stronger than ever 

Unshaken stability for a century is no mean heritage, but age 
is venerable only when adorned with honor Honor implies more 
than honesty It is the quality which impels an institution to meet 
every obligation, not only with promptness and exactness, but with 
fairness and a sfaril of equity That is the Hartford's record in the 
past, its aim today, and its ideal for the future Its policies afford 
unsurpassed indemnity, and by co-operating with its patrons to lessen 
fire dangers, it offers continuous service Its business, scattered among 
more than 1 5,000 communities throughout this great land, is the largest 
of any fire insurance company in America Its agents are everywhere. 

Insure in the Hartford 
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OAR ASA ARS THE QUEBEC BRIDGE. 

E MlINhKKIMl ii ml an hltci lurnl works of ll . 
Arxt magnitude are lo no lltlln degree an 
exprisslon In cum rate form of Iho character 
of th«* pcoph by whom they art* built It 
would lte dlflliult to define ths vxtmt to whhh our 
Impressions of the am lent Greek are baaed uikiii the 
nri hlteriurii of hla noble Bhrlnes nnd t< tupi™ or haw 
far our reaper! for the later llonian la due to feata 
of engineering aklll that would do credit to our twin 
tleth lent ii rv i Ivlllnalloii 

Because or the skill and daring whhh arc or oeeni 
to he Involwd the design end erection of bridges of 
itnUHiial magnitude ban eier been eonslikred old of 
the most difficult, wo bad almoat said sjwrtarular 
feata of ponatruetlon and tlm aureeaaful erection of 
such structures hna brought worldwide) fame lo the 
engineer and dlsllmt national credit lo tho country 
In which the work was done. 'I hits Ilia Forth Bridge 
slanda to-day na one of the noblest monuments of eon 
elrncllyo e nglnetrlng In tlm whole of the Tlrlllsh em- 
pire, and a memorial In I he man who was resixinslbl* 
tor the design hag recently been placed In AVestmln 
eter Abbey So too our own iM-autlful and dlgulOed 
Bruoklyn nrldgo oyer (he Hast River la a lasting 
tribute to bridge engineering hs Individualized In 
America and the city of Trenton has recently till 
veiled a monument to the memory of Koebllng th« 
father of longspun suspension brldgps 

But that selfsame notoriety which brings luterua 
ttonal fame to tho man and the people who carry 
rrvat engineering works to a successful Issue must, 
in the very nature of things throw a proportionate 
shadow of discredit when unn of these great stmc 
turea falls In utter ruin nnd, na In (he ease of tbe 
Qne-hee. Bridge inrrfes nigh U|iein one hundred souls 
to de-slrue i Ion This fait was frankly recognized at 
the lime by the engine -ring and Inimical presa both 
In I hla country nnd In Canada, and It was realized 
In he a mailer nf national linporlnme that when the 
bridge came to be rebuilt, the new structure should 
pot only bo iierfectly stiff nnd strong but that It 
should embody sue b architectural treatment as would 
render It a>athettcn!lv pleasing to the eye, and worthy 
of that great school of bridge engineering which has 
sprung up and flourished In the Western Hemisphere 
When the Canadian government took hold of the 
mailer anel lent all Its powerful prestige nnd financial 
assistance In the scheme, It was accepted as nn augury 
that the new bridge would be worthy of the great 
Dominion across the border line We have to confeaa 
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they are well within the llmlta of cafe construction. 
With these main elements assured, It Is possible for 
failures to oeeur In subordinate elements, such SQ the 
suspenders and stiffening trusses, without In the (east 
endangering the integrity of the bridge as s wtaoWL 
Not so, however, the cantilever bridge, tbe greater 
part of whose Intricate framework Is In compression 
l-et but one smong the multitudinous members of the 
main trusses fall, and tbe whole structure will be 
thrown Into Immediate and absolute ruin — as witness 
iho mass of tangled steel now lying In thn St Law 
renew River 

bor the credit nf the profession of bridge engineer- 
ing III the New World, for the prestige of the great 
and growing people of Canada, and above all for the 
rreater safety of the public at large, we trust that, 
before the final plans of this great bridge are adopted 
the Canadian government will take steps to make It 
certain that the final bridge will, from every point of 
view— engineering, architectural, and artistic — be the 
noblest work of Its kind yet erected In any country 

0AUIU Of THE PARIS FLOOD 

T HERJ4 appears to be a lonscnsus nf opinion 
among the French atkntlats that the causes 
of tho recent phenmnensl rise of the Seine 
when It rest bed the record height of 31 tent 
J Inches, ore to be round more In geological than In 
im teorologlcnl conditions. The baBln of the Seine and 
the stnauis that are tributary to that river consists 
of a light absorbent soil, and, as thn slopes are gentle 
any sudden prm Ipltal Ion Is ordinarily absorbed by the 
yronnil In winter when the soil Is either frozen or 
saturated by the rains, there Is a risk that the run-off 
of a heavy pro* Ipltatlon will be bo large and sudden 
na to overtax the <apn< II y qf the rlvsr channels These 
• ondltlons obtained to a marked degree during the pe- 
rt nt continuous heavy rainfall nnd flood Mcunlor tht 
ecologist In of the opinion that the heaty rains pre- 
odlng the Hood found the soil of tho Seine watershed 
so thoroughly Impermeable because of saturation that 
(he water ran off as swiftly as It would from the surface 
of nn asphalted or cemented street Furthermore, It 
stems to bo generally agreed that tho denudation of tho 
roreats In the higher regions of the watershed has been 
a tontrlbnlory cause to thn flood Not only do the trees 
assist evaiiorntlon but the forest undergrowth nlso 
txnrts a material Influence In retarding the flow of 
Iho water 

Referring again to the question of the prevention nf 
future floods at FotIs regarding which we made edl 
tnrlal comment lost week, there la Bn alternative plan 
to that of dredging or wldenlug the channel and the 
lemoval of river piers which, were It not for thn 
enormous expense Involved would ufford an absolute 
safegustd against future disaster We rarer to the 
heroic measures employed by the Austrian engineers 
to prevent the flooding of the city of Vienna by the 
river Danube Thl» consisted In culling an artificial 
channel entirely around the city through which, after 
the river rase lies a certain elevation all the surplus 
waters are diverted and discharged 'into the rjver 
below the city It would Itc possible to create- a stm 
ilar by pass Ri-nund the city of Paris, but the cost dus 
to tlm great value of the land which would have to 
be condemned would probRbly be- found to be pro- 
hibitive 

WATER CORIIRVATIOR IR KEW YORK ITATE, 

A t run about three years of Investigation of 
the subject of water resources, the Stale 
Water Supply Commission estimates that 
I 600,000 horse- jiower of watir energy Is run- 
ning to waste pvery year In the State of New York 
and that If this were developed according to plans 
drawn up by Its engineers the Stale would realise a 
yearly rental of at least $16,000 000 
As a result of Its Investigation of tbe watersheds of 
the Hudson, Genesee, and Raquetta rivers tbe Com- 
mission has located and snrvoyed four reservoir pro- 
jects for the development of water power and the 
control of floods These are the Sacandaga and 
Schrnon lake reservoirs on the Hudson, the Portage 
reservoir on the Genesee, and the Tupper Lake reser- 
voir on the Raquette The Commission considers that 
the Hudson River, because of Its size and the larc» 
population and Important lndui tries of tbe cities sit- 
uated along Us bonks, should receive tbe first consid- 
eration In any system of conservation that may lie 
adopted, and It reiommcnds the construction at a 
point nn the Sacandaga River, 50 miles north of 
Albany nf a dam and storage reservoir of 29 billion 
< uble feet capacity Such a dam would convert 20 
miles of the present river valley Into an artificial lake 
nf the size of Lake George 
The principal object of this reservoir would be to 
bold hark and store tbe flood waters, and afford re- 
lief during the low-water conditions of tbe summer 
to tbe various power plants along tba Hudson, by 
releasing sufficient water to maintain (be level Of 
the river it the deelred stage for operation of tbe 
fcydraullc plants, tn addition to tbe great benefit* 
afforded by each control of the stage of tbe rivet* 
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water) the power dsralsped di^etiy In oonnectJob wftb ‘ 
tbe big dam would b» trans m i tt ed electrically to such 
tow to w/lbany. Tidy, VechanlcsvIUe. Glens Falla, 
Utloc Schenectady, and other lew important cm- 
munttfep lying within the lone of economical electrical 
transmission. It la estimated that the reservoir would 
cost $4,660,000, that the total yearly fixed chargee 
and maintenance would amount to $237,700, and the 
annual grow earning* $427,600, leaving an eetimated 
annual net revenue to the State of $189,800 The 
Ooramlealon estimates that on this basis the coat of 
the reservoir would be refunded to the State In fifty 
years at the end of which time It would be the aole 
owner of the works, which would yield a perpetual 
Income from the aale of the stored up water 
The Commission advises that the work be under- 
taken by the State, because under State control the 
necessary funds can be provided more economically, 
and the Interests of the public can be absolutely safe- 
guarded It recommends the enactment of a law au- 
thorising the development of the power of the Hud- 
son River, the construction of a storage dam on the 
Sacandaga at Conkllngvllle, the amendment of the 
Constitution lo permit the flooding of State lands 
In building storage reservoirs to be owned by tho 
State, another amendment providing for a bond Issue 
tr meet the expense of buUdlng reservoirs, and tho 
building of other reservoirs to regulate tho flow of 
river* for power purposes and flood rontrol 

■TEEL 1ILTR 

I N Germany steel belts are used In many largo 
factories and electric power station*. The prin- 
cipal difficulty eonnected with their employment 
la that of Joining the end* of the bolt Thom 
ends are now provided by the maker* with at -el plates 
which need simply lo be screwed together It Is neces- 
Bary lo use std-l of apcclnl quality and temper It I* 
advantageous lo cover the belt wheels with coarse can- 
vas, to which thin gllct-s of cork are attached In order 
lo pi-evenf slipping The cork lasts practically forever 
and redue-ea the sliding to lean than one tenth per rent 
of tho travel Frof Knnimerar ho a experimented with 
a steel strap, twn-flfths Inch wide and one-flflleth Inch 
thick, with two whe-els, eight feet In diameter for 
the transmission of 16 horse-power with a tension of 
440 pounds Although the wheels were not covered, 
they worked very sllentlv even at a speed of 200 feet 
per second The maximum slipping was one per cent 
of tho travel and the loss of energy due to this cause 
was Inappreciable) 

Steel halts possess the following advantages The 
energy la transmitted without slipping nnd almost 
Wlthnnt toss, the belts do not stretrh their wleith 
may he reduced to between one-thlrri and one tenth of 
that of leather bplts transmuting the same power, 
lonsequently tho wheels may be narrower and lighter 
and the workshop less darkened by them The steel 
bells do not deteriorate appreciably they may be used 
In damp places nnd do not appear to be attniked by 
smoke or arid They allow the attainment of veloej- 
* ie« of 100 feet per second and are consequently very 
suitable for use with turbines. Tho required tension 
Is one-tenth less than thst of leather bells transmitting 
the same powe r, be-ausc of the difference In weight 
from which results nn additional economy, owing to 
Iho dtmlutsbe-d friction on the bearings Much room 
ran be saved by using steel belts because their effi- 
cient y does not depend upon their length They can 
be used horizontally In place of gearing The makers 
assert that they coat lea* than leather belts of good 
quality 

The oldest steel belts have boon In service two years. 
In a Berlin factory a leather belt 24 tnrhea wide woe 
teplared by a steel belt 4 Inches wide which trans- 
mits about 260 horse-power Tbe belt, after two years 
use, shows 00 Indication of wear The only objection 
to steel belts Is that they are not easily seen, and con- 
sequently may cause accidents If they are not care- 
fully guarded 

A remarkable phenomenon was observed dating a 
thunder shower In Finland In the summer of 1908 by 
Y. J Lain*, who was making meteorological observa- 
tions for the Finnish scientific society The shower 
approached from the east and tha thunder, which bad 
been beard at Interval* during a halt hour, ceased be- 
fore any rain fell at the place of observation Dor 
lng approximately tba same half bonr the eastern horl- 
son ws* completely spanned by a double rainbow, 
which likewise vanished before the rain earns. Imme- 
diately after each peal of thunder tbe colon of both 
bows and especially those of tba fecondary bow, be- 
came ronfuhd and Indistinct,, and th* whole double 
rainbow appeared to vibrate rapidly. Lalne explains 
this singular phenomenon. In scocnJahee with tha 
Airy Pernter theory of the lilobow, by astomlRg that 
the coflbnesten of the air which produced the sound 
of thunder, also Increased tha dlsmater of th« pain 
drop* from UM than ,1/260 Inch to between 1/60 dad 
1/96 inch. If this assumption la confirmed it trtll 
torn tab a vdukk coptffburton to the theory of thun- 
der storm*, yfcUh fit stm iMompVst*. ^ 
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win torn pvt of an irrigation swSmsss in tb^aMt^Tn 
section of the Island of porta Rico, ho* been awaMed 
to not tvs engineers, who Moored the award In pom pe- 
tition with tear Americas firms. The totaf coat of the 
scheme Is fS.OM.MO. 


flood of last December, between the hoars of 10 A. M 
DMsmbar SSth and 10 A. M December ttth, whan the 
rain me at Porto Bello showed a fall of 10.86 inches. 
The total fall for the month was 08 17 Inches, which la 
equal to an average rate or nearly two Inches a day 

The Stan frame, rudder, and brackets for the new 
White Star liner "Olympic." which were recently sup- 
plied by the Darlington Forge Company, are the heav. 
lest otot cast for a steamship Their total weight Is 
289 tons, made np ae follows Stern frame, 70 tons, 
after boas arms, 74 tons, forward boM arms, 45 tons, 
and rudder, 1M tons The total weight of the same 
parts aa cast for the “Mauretania” was 220 toss. 

The rapid elimination of the sailing vessel la shown 
hy statistics recently given by a German paper In 
the twenty years between 1888 and 1908 the percent- 
age of sailing vessels has declined In the merchant 
marine of Great Britain from 441 to 12 8, of Ger- 
many, from <2.1 to 101, of the United States, from 
80 7 to 30 9 In the merchant marine of France, how- 
ever. bat little change has occurred, the respective 


According to the French paper Matin, the Minister 
of Marine Is asking for the construction of two dread- 
noughts of *3,000 tons each In a programme which has 
been recently submitted to Parliament, and he has 
sanctioned the arrangement of turrets adored by the 
Superior Council of the Navy, which recommended 
two turrets containing three guns and three turrets 
with two guns. There will be eighteen unusually pow- 
erful guns In the aeoondary battery, and the speed la 
to be twenty knots. 

The tooossothrw recently built for the electric opera- 
tion of trains through the Cascade tunnel of the Great 
Northern Railway, where the electrical equipment ex- 
tends for about six miles, weighs about 120 tona and 
la furnished with four 3-phase 400-horse-power motors 
working on a 500-volt, 16-cycle circuit The pressure 
on the line la 6,000 volts, which Is reduced by trans- 
formers carried on the locomotive. The power plant, 
wMob Is driven by wster power, has siiflh lent rea- 
lty for the operation of sixty miles of the line 

The Puhllo Bervjoe Commission has recently adopted 
an order requiring tho New York Subway operating 
company to lnatall on all subway cars destination 
signs, similar to those now used on some of the cars 
of each train The company must also poet In ail sta- 
tions. near tho ticket office, a map showing the loca- 
tions of Its routes and the streets Intersecting the sub- 
wnjt line; and all stations must be equipped with lllu- 
-flanatid signs, placed on the subway walls, for tho 
purpose of warning passengers that they are approach- 
ing the station 

It la olaimed that the llghthonse establishment of 
the United States government la the meet complete 
and efficient In the world On June 20th, 1609, the 


era; and during tho fiscal year of 1910, 61 additional 
lights, requiring the services of 47 keepers, will be 
established Legislation la being sought for the es- 
tablishment of three additional lighthouse districts, 
covering Alaska, Porto Rico and the naval station at 
Guantanamo, and the Hawaiian Islands The cost of 
the establishment last year was 25,367.000 


£» a reoeat communication to a Now York paper, Mr 
Hudson Maxim shows the futility of attempting to 
work any serious destruction by the dropping of dyna- 
mite from a flying machine. He states that the fle- 
et root Ion effected would he very much less than any- 


ona not acquainted with the action of high explosives 
would suppose; and that many tona of dynamite might 
be exploded In the middle of Madison Square without 
Any mors serious dantaga than the .blowing out of the 
windows of adjacent buildings by tho rush of air 
toward the expiation to fin tho void formed hy the 


i given by J N 
Briley, an Rn£ts* entflpatr, to those who Aye oontem- 
pUttag Ag toertaae of their power plant Vy wtUtxtag 
tb* fcdhMK turn of raftrocattag engine* in a low- 
mriMnw'&tlK 'A* states that than are ehaes to 
wUeh A MOtttre leaf wtnM oecur If the mdteMt Meats ' 
wads MsOLto m turttsu to ptMarcM to a (*«» wrier 

which had been need effiefe^ft to the teed heater, was 
wasted la the enads nser tow which tho tattone sx- 
htotatedi tor, vMs aM* 9* 'per. «*** the heat frsw 
Hu ateAm > ooaid be tftiafrd to the toed heater, cgty 

■“-^WtotMWwad ft a^turWN. V 
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Lem Chan a year ago the New York Public Berrios 
Popup lerion of tba Seoond District Issued an order 
limiting the number of passengers that could be car- 
ried en each car of the Pine Hills line In Albany 
Therh waa so much public dissatisfaction with this re- 
st riot Ion that the order has recently been withdrawn. 

A report on the tie and pole consumption In 1908 
has recently been Maned hy the Census Bureau. The 
total number of ties purchased by electric rallwayi for 
the year waa 8,426288, of which 4,582,195 were hewn 
and the rest sawed. A large majority of the ties worn 
oak, the number being 2,414,403, chestnut comes second 
with 1,282,128, while Southern pine and cedar follow 
with 944, 8M and 8M.887 respectively The number of 
poles bought by electric railways and electric light and 
power companies wee 531,497, which la considerably 
less than the number for the previous year The ms 
Jorily of the poles were cedar, via., 285,888, chestnut 
comes second with 166,050 

In plaoo of the ordinary windmill type of tower 
hitherto used for transmission lines, s new form of 
tower ta now beginning to find favor It consists of 
two columns spaced a short distance span and con 
n acted by horizontal members The plane of the tower 
If transverse to the direction of the line, and at its 
upper end It supports s cross arm on which the trans- 
mlsslon lines are supported The advantage of this 
construction over the rigid windmill type is the fact 
that In case of a break in the line each tower would 
give somewhat and distribute the strain, thus prevent 
lug the towora from being pulled over one after the 
other 

The misols traction system covers a territory 90 
miles wide and 2*S miles long Much new work Is 
being done along tho lines of this system which re- 
quires the general manager to make frequent trips 
from place to place To prevent lues of time he has 
bad a sloeper and office car built, In wbtih he can 
conduct business while rn route and whlrh will rarry 
him over night from one paint to another The man- 
ager's car Is woll equipped with all the conveniences 
that h* might desire on hU trip It Is provided In 
the forward part with an office room so arranged that 
It can bo converted Into a bedroom with four berths 
separately curtained off In addition to this there is 
« dining room and kitchen The over-all length or the 
car Is 62 feet 

In tfis recent report of the Royal Commission on 
Canals and Inlaud Navigation of the United Kingdom, 
the fallowing conrluslnns are reached on the question 
of electric hanlage on canals, namely that a greater 
regularity and uniformity of speed may bo maintained, 
that there will be leas erosion of the mnal banks from 
waves, that there will be an economy In the si so of 
the locks because the storage capacity of bargee Is not 
taken np with propelling machinery as tn tugs and 
steamboats, and that the electric power can bo util 
Ised for operating the locks and even for factories 
along the canal The experiment was made In Franco 
not long ago of providing for horse and electric haul- 
age side by side, but thM proved to be Inexpedient 
because the electric traction was constantly retarded 
by the slower horse-drawn boats. 

On* of tho exhibits at the recent Chicago Electrics! 
Bhow, which attracted considerable attention, was the 
government aeroplane fitted with s wireless telegraph 
receiving and sending system The chief difficulty In 
fitting np an aeroplane for wireless telegraphy lies In 
tho fact that It Is strung with wires used for bracing 
the part* and these Interfere with the reception of tho 
message on the short antenna* avallablo on such a ma- 
chine The difficulty waa overcome by stringing throe 
strands of No. 14 copper wire along the nnder surface 
of the upper plane and connecting those strands with 
a loop of wire strung about the runners of tho aero- 
plane. Conditions In the Coliseum were not such as 
to permit of demonstrating the advantages of such a 
system of antenna, but nevertheless It was possible to 


plane and a stpUon to the annex of the Coliseum. 

A novel proposition was presented before the recent 
meeting of the American Institute of Electric Engi- 
neers by Prof. W 8 Franklin and Mr & B. Seyfert 
They propoM to reduoo the length of stogie-phase 
series motors, so that motor* of higher horse-power 
can be accommodated In the space between the driv- 
er* of a locomotive The reduction of length M 
effected by untog a stationary exterior armature and 
a revolving field tad removing the commutator to any 
convenient point The commutator would be station- 
ary and the brushes would have to be revolved about 
It by connection with the field This would provide 
Don space for the armature windings, which In this 
type of motor should be stronger than, the field, and 
would enable a better utilisation of the apace ordi- 
narily occupied by the commutator The advantage of 
havtag the eoamutator accessible and constantly In 
view would effsot the mechanical dMadvantages of 
Mparafsly revolving tho commutator brushes. 


ICUNCL 

OeaOt Plankett, the Director of the National Museum 
of Science and Art, Dublin (Inland), has received 
notice of a bequest of £E,M0 to that institution, loft 
by Mr Patrick Murphy of Newry 

A mow of eleven map makers of tho Geological Bur 
vey, under the leadership nf Chief Topographer (' H 
nirdeye, arc mapping the Hawaiian Island*! Their 
work will occupy all told about eighteen munlhe, by 
the end of which time It Is thought that they will have 
succeeded In making detailed niapa of Kauai, Oahu, 
Molokai, Mauri, and Hawaii This work 1 b prelimi- 
nary to a poeslblo extension of ,hi< reclamation service 
of Hawaii 

An the senses ever vicarious 7 The question Is dls 
cussed In Nature by Prof McKendrlck Hnd by several 
blind men According to one correspondent tho popu 
tar notion that when a person loses his sight he Is 
compensated hy Ihe gift of ability In one, If not all, 
of his other faculties, Is absurd 11c points oul that 
the Imputation of striking ability does not enable a 
specially talented blind man to earn his livelihood by 
the exercise of that ability Tho blind are credited 
with powers In tuuslr, basket making and the like but 
when they assert their right tn live the ordinary lives 
of rill sens they are not permitted to do ao 

With tha ordinary moving pic lure machine photo- 
graphs 2 5 by 19 centimeters nro taken nt about the 
rate of 16 per Becond, which M much too slow for 
taking a picture of a bullet or other projectile In flight 
Even If Ihe rates were 60 ]ier sccoud no satisfactory 
results rould be obtained Tn a recent number of Ihe 
7ieltsrhrtrt Tnnlruunntenk , C ('rang describes a ballis- 
tic kinematogrnph apparatus which ghee a time Inter 
val of 1/5000 of a second ao thnt shot photographs 
can be readily obtained, and from tluai I be velocity 
of the shot ran be found The icendulum used makes 
electrical connections at illffcrenl points nf Its swing, 
and these am utilized In obtain the photographs 

Th* lost opposition of Mars, although eagerly wel 
corned by observatories of the world has by no meanH 
settled tho porcnnlal problem of Marllun surface nark 
tags Mr Lowell still Insists that be secs the isnale 
Prof Ritchey has not Buctneded In photographing 
them, and Antonladl still doubts tin existence of the 
canals It would Becm that the time has come for 
astronomers to resch Borne definite agreement and nL 
rordlngly Mr It G Allkin In a recent number of Sit 
once suggests that Mr Lowell should Invll* two or 
three Hidden tie of planetary detail Muh ns E h Uar 
nard, W H Pickering and E M Antonladl to come 
to Flagstaff to Join him In observing Mats at lls next 
opposition and thus setth omo and for all what Is 
really seen at Flagstaff 

Oommandsr Psary has placed before the Board of 
Managers of tbo National Ge-ograplilc Boc Inly a propo- 
sition In behalf of Ihe Peary Arrtlr flub, ta the effect 
that the Geographic Boc let) Join with Ihe Peary An- 
tic Club In an Antarctic expedition the Antlr Club 
to furulsh as lls sham of equipment the steamer 
"Roosevelt," used by Commander Peary on his North 
Pole trips and the Geographic Hcslely ta furnish funds 
for the other expenses ta Ihe amount of $50 00(1 the 
expenses above* $'0,000 to ho lacrne equally by the Geo- 
graphic Hoclety mid Ihe Peary Arrtlr Club Com 
mandcr Peary- declines to head Ihe expedition hlmseir, 
believing thnt the work should he Intrusted to younger 
men Bhould the plan be carried Into execution It 1s 
not unlikely that almost all members of tho buccpbs 
fill Peary North Pole expedition will proceed tn the 
Antarctic In the Roosevelt 

Prof. Frank H. Enowlton or the U 8 Geological 
Survey, has Just published ta the HmllliRonlan Mlscel 
laneous Collections a short paper entitled Hear rip 
ttons of Fossil Plants from the MohosoIi and Ceuomli 
of North America." The i»]s r Includes descriptions 
of two new fossil ebaln-ferns, Ihe find of which called 
WoodvxmUa maxoni, was found In the Fort Union 
formation near Rock SprlngB, Wyoming It Ih or spe- 
cial Interest from tho fact that It 1s very closely re 
lated to the common chain fern so widely distributed 
over eastern North America from Nova Beotia to On 
tarlo and Michigan, and south to Florida IgculMluna, 
and Arkansas The other new spec les whlrh he namce 
WrXHlwnrdla mlumltlana Ih from the Pleistocene and 
was found at the Cascades nf the Cnlnmbln River ta 
Oregon It, likewise, resembles closely a living spe 
clea originally described from Mexico, but also found 
In Guatemala Arlxona, California, and Washington 
Prof Knowlton also describes a DessslardNa amrri 
rasa, which I* characteristic of the Fort Union formn 
lion, never having been found outside of IL This fern 
has Its rloeeat affinity with a living specie* found wide- 
ly spread over China, Japan, tropical Aala, Polynesia 
and Madagascar These three new ferns were found In 
excellent condition, showing the fructification, and am 
of special Interest on Account of their rloae mccmblaneo 
to forms now living a very unusual experience with 
foMll plants. 
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MONOPLANE 


1h«i monoplane illuilnled herewith 
le one of the moot novel aeroilums 
which has thus far been prodwed it 
la lh< Invention of Mr A. L Pfltrner 
who for some tlmi past has been as 
sot lsi<d with Mr Olenn H Curtiss In 
the | reduction of hla sen planes 
This new monoplane while nsemb 
linn the Curtiss bl| lam In eorm fia 
turps Is a distinct de| ait ur rrnn; the 
usual tyii of slugli surfa u machine 
aurh as produced abroad by Ilk i lot 
and Ibn Anloln tie Company tnllke 
th h mat hlnea there Is no square 
r triangular body titending the 
length of the machine and carrying a 
l air of wings near Its front end In 

1 late of this there Is a single plana 
mounted ujon four vertical wood 
struts at its center and having a fixed 
horizontal tall 10 feet at tho rear and 
a sli glp surface horliontal rudder 14 
fi el In front The v< rtkal rudder Is 
listed In front Just above and at lh< 
«nt r of the. horizontal rudder Both 
■ udders are therefore always within 
tht view of the aviator They ate 

onlrolled by a single wh el listed 
virtually In frntt of the aviator 
This whiel also ci| erates sliding panels 
on the under side of the monoplane 
at ear li end hr tha purpose of main 
talnlng (he transverse stability The 
fart that all three controls ara oper 
altd by a single wheil makes this ma 
chine thr simplest to drive of any 
thus far produced 

Th plane has a spread of If feet 
and a foie and aft width of fi fat 
The plant list If Is but 31 fe t x 8 f « * t 
iqulvahnl to an area of ihf square 
fi l Tin sliding wing tips art taib 

2 V feet by f et ftom fTont to rear 
Tho hot Irnnlal ruddt r h 6 i 1 feet In 
sire and tht vertical rudder 1 het 
long by 2 hcl high The dimensions 
of the tall surface are 8 x 2 feet 1 he 
total w Ight of the machine the tanks 
being filled with fi gallons of gasoline 
and l gallon at oil and the radlatot 
with 1'4 gallona of water la I'M 



c o| vrigl 1 1SI l)fU M Hi or 

Rear view of monoplane, showing novel sliding wing tips 

Ihtavl if l« eh es the flrel loll at tl nesrand Uwlimr iialmldff vlth verttuU rad Inc aim 
II 1 1 tmnl of ti t floklc |d i r 



Mi Pfltsner at the control wheel of Ills monoplane 

this vl w*h w, the si Llocontr l wheel U • power plant and tha riba anfi trussing of ilia p!al a 

th* ran uuicii sovonur* to ilt 


pounds The weight earrtsd p«i 
square foat Is therefor* slightly mors 
than 3 pounds 

Thg to ur vertical posts formtng tha 
chassis terminate In forks of msmlsss 
stool tubing each at which carries a 
20- Inch pneumatic-tired wheel Tho 
posts are spaced apart by steel tubing 
bracao and by wooden skids extending 
from the front to the rear Tha front 
edge of the main plane la mounted 
upon those uprights 41 Inches abort 
tho ground The rear edge which Is 
formed of steel cable# stretched over 
the ribs to loyfc Inches tower than the 
front edge where It croaaea the main 
vertical uprlghto Tho tribe have a 
alight curvature of about 1 In it tha 
ramhei being 8M inihes In the length 
of I foot The oonter of premure to 
located about *18 inches back of tho 
front Mgs of the piano The riba are 
told upon two main spars running tha 
entire length of the machine the fore- 
moat of which forma the front edge 
or tbe plane while tha rear one to 10 
Inches In advance of the roar edge 
and rests In sheet stool sockets at 
tached to tha heavy main ribs that 
connect the central vertical uprights 
At suitable distances from the center 
of the machine ou these front and 
rear spare vertical struts are attached 
to them for the purpose of trussing 
the plane The 2fi horse power 4 cyl 
lnder 4-cycle Cnrtlas water-i oolrd mo- 
tor to mounted upon two laminated 
beams extending from a cross tube at 
the rear through the monoplane aur 
face to thi front edge The rear of 
the motor Is substantially braced by 
four diagonal tube* aa can be seen 
In one of the photographs Tbe pro 
peller especially designed by Mr 
Pfltsner to « feet In diameter and 
gives 236 pounds thrust at 1 200 R. P 
M or 9 4 pounds to tbe horsepower 
The oil tank to seen just below the 
surface of the plane In the photo- 
graph Just referred to The oil Is clr- 
(Contlnvt <t on page ISO ) 


NEW OVERHEAD ELECTRICAL CONSTRUCTION ON THE N. H R.R. 


I ho New York 
New Haven A 
Hartford Rail 
road ( orapany la 
so well sal tolled 
with the opera 
lion of Its elec 
Irical rone from 
Stamford to Niw 



Diagram showing detail* of new overhead cwastnotlon 


York that It has 
decided to extend 
the electrification 
for another forty 
miles to New 
Haven The rum 
pany Is also 
( Coal tuned on 
We m ) 
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SMOKELESS POWDER-METHOD OF MANUFACTURE.-- II. 


f 

J In the ten* of tho flomrtnc Auntour of February 
5th It vu shown how greatly the Improvement! In 
the power of naval gone are due to the Introduction 
and development of smokelea powder The preaent 
article la devoted to the deecriptlon of lte manufacture 
The baae of our smokeless powder la cellulose- that 
wonderful and jet Indeecrlbable form of matter Cot 
ton la one type of pure eelluloee 
In INI Brmconnot dlacovered that atarch dlaaolvcd 
In nitric arid and when clean aed in water became an 
lntanae exploelve. A little later Pelonae obtained the 
aame reeulta by soaking cotton fabrlcn In that arid 



and then washing them In water Thla was the flrat 
atop In the evolution or amokeleaa powder Because of 
the great violence and erratlo behavior of tho explo 
elve thua dlacovered It took yean to develop It Into 
a aafe propellant More than half a century ago Ana 
trla and later Pro* la uaed nitrocellulose In theli ord 
nance but Ita lmpetuoua action could not then be 
properly curbed and a aerina of accldenta and unex 
ported exploelona canned lte abandonment Years later 
when the upeedy torpedo boat and the rapid tire gun 
arrived Fr nch chcmlata through atresa of need 
found waya to check the exploalve violence of gun 


BY ROBERT G SKERRETT 

cotton and to fUabUw It Into a aafe and practical pro- 
pellant We followed Franoe but our powder haa 
been the Immediate offspring of that produced by the 
great Haas lan chamlat Mendel efr 

It seems paradoxical that we should seek for a safer 
and lass violent propellant than common gunpowder 
by adopting for a base an explosive will known to be 
more vigorous and more unruly The aecnt dltrov 
1 red by the chemlats proved nltrocolluloee to be amen 
able to the Influence of deterrent agents which subdue 
the suddenness of explosion while the form of the 
grains regulates In a remarkable way the rapidity 
with which the granules burn and generate the pro 
telling gases Smokeless powder ran now be made 
In grains of such also and such form that tho condl 
Ilona Imposed by each caliber of gun can be met and 
the muxxle velocity of the shot regulated with aston 
lahlng precision Thua the taak of the ordnance engt 
neer la now quite opposite to that of former days To 
day the gun la designed to meet certain requirements 
while the propellant Is afterward made to suit tho 
gun 

Now for the manner in which harmless cotton is 
transformed Into a ballistic agent at the Naval Pow 
der Factory Indian Head Md No official secrets are 
betrayed because tho value of the process Ilea in the 
nice proportioning of the various Ingredients com 
blned with particular forms of grains These niceties 
are lha outcome of lessons learned after much expert 
men ting In which the variation of a tiny fraction or 
an Inch may cither make or mar the product 

Cotton when steeped In nitric acid becomes soluble 
In a mixture of elhcr and alcohol If the pucentage 
of nitration be leas than 12 7C and la Insoluble when 
lha measure of arid la above thla arbitrary dividing 
line When below this percentage nitrated cotton 
which by nitration becomes an explosive — may bo dls 
solved into a plastic substance and when the ether 
alcohol solvent has In lta tnm been evaporated the 
eelluloee becomes a hard tough tianalucent mass 
Before hardening however the stuff la pressed Into 
grains of various shapes which bum with a bright 
orange flame and without smoke Our smokeless pow 
der Is a brother or collodion so useful In medicine and 
the art of photography while celluloid In Ita endless 
si plications la a lllkt cousin and lies Just b ynnd th 


dividing line of thane substances soluble In ether 
alcohol 

The cotton nsed may be either the blooms straight 
from the fields or the white mill waste In either 
case (he cotton la cleaoaed bv an alkaline bath and 
then well dried In an at moat here of .12 d g F The 
workmen toll In thla tempeiature but the p if ct dry 
nesa of the air explains why they are not boiled alive 
The object of the drying Is to make the cotton more 
absorptive In tho ac Id thus Insuring more nearly per 
feet nitration After the cotton haa h n dried It Is 



The pawder U forced through macaroni dim In tho 
term ol nn endlroo rope, perforated (Vom end 
to end with a concentric group of 


packed In airtight c misters and sent to the nitrating 
house whi re It In soaked for half an hour In a strong 
mixture of sullhutl and nltri a Ids The reaction 
fieea frtm the cotton a ier cnlagc of molBlure which 
If not wlitidiawn would dilute the nltri a Id and 
alfe t the ihara Ier of the 1 todu t Sulphuric arid 
haa a atrong affinity foi water and It extra ta the 
moisture thua leaving the nitric arid untmi aired and 
apable or doing lta full woik upon the cotton 
Thi nitrating he mce is n t unlike a big ileum laun 
tr nfts cl c n pap 1 1 ) 
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Provided that IL can be ran at tho blab speed at 
which Its fall efficiency can be assured, tho steam tur 
bine Is the most economical of all steam engines On 
land, as a drive, say for olwtrlt- generators this high 
speed of rolatlon can be employed, since a type of 
generator may be coupled up that Is suitable to that 
speed When the steam turbine Is employed to drive 
the propellers of b steamship, It Is no longer possible 
to run It at the host speed for economy, and this for 
the reason that the propeller at the outward end of the 
turbine shaft shows Its own best efficiency at speeds 
of rotation Tar lower than those demanded by the tur- 
bine If we run the shaft at the maximum-efficiency 
speed of tht turbine, there will be a big loss of effl- 
elomy nt the propeller If we run the shaft at the 
maximum-efficiency speed of tbe propeller, there will 
Is low effli lent y In the turbine 

Here we have a dilemma which the marine engineer 
lias hitherto found it lm|>asslble to avoid He has 
attempted to cut the Gordian knot hy a compromise, 
end has tried to find a mean sliced of rotation (too 
slow for I he turbine, loo fast for the propeller) which 
» mild give the best or rather the least bad results on 
the 'ronl per horse-power per hour" basis 

It requires no very keen discernment to perceive 
that the solution of the problem lies In the selection 
of some suitable speed redui Ing mechanism between 
turbine and propeller, and ns far bark as 1904, In a 
report to Qcorgc Westlnghouse, Georgo W Melville, 
tho former Euglmer In Chief of tho Navy, and Mr 
John II MaeAlpIne, made tho following statement' 
If ono could devise a means of reconciling, In a prao- 
tlial manner, the necessary high speed of revolution 
of Hie turbine with the comparatively low rate of revo- 
lution required by an effli lent propeller, the problem 
would be solved, and the turbine would practically 
wipe out tho reciprocating engine for the propulsion 
of ships Tho solution of this problem would be a 
si rote or great genius ’ 

In the Intervening years three entirely different 
methods have been iletlsed for meeting the difficulty 
One la to Install high-speed turbo-generators, and uti- 
lize the curriut to drive slowspeod motors direct-con- 
nected to the propeller shaft and experimental work 
in this direction has given sui h good romilts tbst the 
Fore Rlvir Shipbuilding Company recently put In a 
bid for the equipment of our 26 000-lnn battleships 
with an Installation of this character In another sys- 
tem known ns the hydraulic reduction drive, two hy- 
draulic turbines are interposed between the steam tur- 
bine and the propeller the one connected to the tur- 
bine the other dlrect-eonnec ted to the propeller, with 
controlling valvoa between the two which enable the 
speed In he reduced to any desired extent For both 
of these systems It Is c lalmod that high efficiency has 
heen secured The third method (the one shown in 
tho accompanying Illustration) consists In the use of a 
mcc hanleal reducing gear During a series of exhaust- 
ive tests rerenlly made at the Westlnghouse shops, this 
experimental gear showod the astonishingly small fric- 
tion loss of one and ono half per cent These recruits 
are fur superior to those obtained with the other two 
methods, and unless some unforeseen disadvantages 
should develop w ben tho full-elxe gear comes to be In- 
niHllcd on a warship or merchant steamer It may safe- 
ly be said that In this reduction gear has boon found 
the final solution of the roarlno steam turbine prob 

It was no easy task to devise a gearing which would 
tun smoothly and without excessive wear at the high 
speeds required for Bteam turbines, and at the same 
lime transmit the thousands of horse-power carried 
bv propeller shafts, which amounts in tho case of the 
'Mauretania' to about 18.000 horse-power per shaft. 
The experimental gear which ia illustrated on the 
front page of this Issue was constructed at the West- 
Inghnuse Works at Plltsburg where It has already 
undergone, and Is still being subjected to a series of 
tests It was realized that If tho results were to be 
cone lm Ing the experimental plant must be on a large 
scale and the gear was therefore designed to transmit 
continuously no less than 0,000 horse-power 

As will be seen from tbe Illustrations, the gears ore 
helical that is to say, they do not run straight across 
the lace of tho wheel parallel to tbe axis, as In the 
esse of ordinary spur gears, but they ore cut In the 
form or a stei p spiral This construction allows the 
wheels to roll Into contact without shock or Jar Of 
cruras, this helical form of tooth causes a strong end 
thrust In the direction of tbe axis of the shaft, and In 
order to prevent this, one-half of the gear was cut 
with the spirals running In one direction and tbe othar 
half with the spirals In the opposite direction In this 
way the end thrust, duo to the obliquity of the teeth. 
Is completely balaurod 

In spite of the marvelous accuracy with which the 
teeth of gears can be cut by modern maoblnery, it !■ 
Impossible to form them so truly and align the shafts 
so perfectly as to get an absolutely uniform contact 
throughout the entire length of the gear This Is an 


important consideration In all gears, but beeemeg 
doubly so whan, as in this ease, they may h**s to 
transmit from ton to twenty thousand hone-power 
The inventors have met the difficulty by a very In- 
genious construction designated si a Hotting frame, 
which they describe as follows "The frame which 
carries the bearings tor the pinion U a heavy steel 
tooting supported only at a single point midway be- 
tween tbe bearing!. This support U flexible, so that 
the frame Is free to oeclltata in a vertical plane pass- 
ing through the axis of the pinion, but Is held securely 
against motion in any other direction. Furthermore, 
the pinion la free to move endwise in its bearings 
Any tendency of the teeth to bear harder at one end 
of the gear than tbe other would tend to unbalance 
the respective end thrusts due to the right end left- 


sent any resistance to unbalanced end thrust, It con- 
stantly adjusts Itself In the direction of Its axis to 
the position corresponding to equilibrium between the 
opposing forces. This means that tha tooth contact 
pressures are always automatically equalised 

"If there are any minute irregularities In tho spac- 
ing of the teeth, which would tend to make tha contact 
harder at one point than another in any part of tbe 
revolution this tendency Is defeated by the floating 
frame, the position of which abont Its central support 
cr fulcrum Is controlled solely by the pressures of tbe 
teeth of tha pinion against the teeth of the Urge gear 
Naturally, the floating frame alwayi yields under tbe 
slightest tendency of an unbalanced contact pressure, 
in such a way as to transfer tbe smallest Increment of 
unbalancing pressure to another section of the gear 
that, in the absence of tbe floating frame, would be 
lees inclined to take its full share of tbe stress In 
short, thn gears are self-adjusting to relieve and equa- 
lize all abnormal strains, and are consequently inde- 
pendent of the small Inaccuracies that, are Impossible to 
eliminate in the best commercial manufacturing opera- 

The gear was tested by means of a special hydraulic 
brake, the reduction gear being interposed between 
the turbine and the brake, and In six testa the brake 
horse-power delivered by the gear at different speeds 
vsrled from 3,718 to ft, 827 Since there Is no way In 
which to measure the Indicated horae-power of a steam 
turbine. It wss necessary to establish the exact brake 
horse-power In some other way Fortunately, It Is a 
< haracterlstlc of the steam turblno that, as long as the 
speed and exhaust pressure arc maintained contant, 
the absolute Inlet pressure of commercially dry steam 
Is a very accurate measure of the brake horse-power 
the turbine Is doveloplDtf Accordingly, a dynamo- 
meter. connected directly to the turbine ehmft, wss sub- 
stituted for the reduction goer, the turbine wss run 
at a fixed speed, a constant vacuum was maintained 
In the exhaust pipe, and the Inlet pressures correspond- 
ing to different loads at this speed were determined 
From these testa the following results were obtained 


bxpw 

3,711 

4,186 

4,876 

8,086 

8,486 

8,987 


B. H P of turblno u 
datsnninod from In- 
be prom, etc. 
3,771 
4,197 
4,688 
5,108 
6,687 
6,067 


taumtj 
98.7 
990 
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98.6 
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A reliable rbeck upon these results Is afforded by 
the rise In temperature of the oil with which tbe gear 
Is lubricated since tbe transmission lass In the gear 
appears as beat In (he oil By measuring the quantity 
of oil circulated and noting Its rise In temperature, a 
close approximation to the number of British thermal 
units lost per hour la obtainable When the gear was 
delivering 8,088 horse-power, 891 pounds of oil were 
circulated, with an average rise In temperature of 
9 At deg. F , from which It follows that tbs total beat 
absorbed per hour was 164,208 British thermal units 
As 8j546 British thermal units pet hour Is the equiva- 
lent of a bone-power, the total heat accounted for In 
the oil Is 64 17 brake horsepower; and since the total 
brake horse- power delivered by the gear la 6,088, It 
follows that tbe efficiency must be 88.75 per cant In 


agree with Mr H B, Longwell, tbe consult! sg engi- 
neer, that the efficiency of tbe gear Is oonolaslvtfy 
established ae more than 68-8 per oent The resatta 
ore, of course, a great surprise and quite unprece- 
dented, but In view of the remarkable sdJuataMUty 
forded by the floating frame, they are welt WUbtn 


With these results before htat, Mr WeaUnghouta baa 
made an Investigation of tbs scon— tee which ooold be 
secured by applying tbe gear to tbe Oranrder* “Maure- 
tania” and "Lusitania," whleb are eacheAp*ble of de- 
veloping 70,000 horse-power If the. game blgb effl- 
rlsaey can be mound, on botri ship ns kas been elear> 
ly established is tbe tosttag roam, the naulta which 
hr arrives at seem to be wen tou*de& It t> known 
that tbe propeller efletaney to them ship* It tear, and 


PkMtlAkY W t$t& 

mtMbtr dosawt eneedU ptf pent ItqMtofttfMI 
«C*U«e gnpetuag power la oafcr about u*? hens- 
power. At tbs lower m*d at revolution runlttag from 
the us* ef the reduction gear, propellers could be to- 
stalled that woejd kata' an eflkluMr tt not leau than 
68 per oent; which meant that the abaft horsepower 
required for the tame effective propelling power would 
be less than 67,000— a earing of about 18 per oent 
This means that the “Mauretania." without saerlfleing 


equipment and tbe coal consumption on each voyage 
about cos sev en th. 

But, In addition to this economy at the propeller 


two turbines the number of rows of blades Is, roughly 
speaking, Inversely proportionate to tbe squares of 
the respective peripheral speeds of the rotating ele- 
ment*. But the peripheral speed of tbe rotating ele- 
ments In tbe turbines of the “Mauretania" and “Lml- 
toate" to only one-third of the sp eed common to targe 
turbines used on land. This would mean that to Qb- 


raashlne of prohibitive length To maintain the some 
■peed of revolution and Increase the peripheral speed 
of the turbines to that of turbines In land practice, the 
rotors would have to be nearly 40 feet In diameter 

Now, the steam ooneamptlon of the turbines of tha 
"Mauretania” la believed to be about 14J> pounds par 
■haft hone-power per hour; but it hae been proved that 
lu turbine* of similar capacity, operating nt speeds 
which the reduction gear makes possible for marine 
service, tbe steam consumption does not exceed 11 
pounds peT shaft horse-power per hour This means 
that the boiler capacity, already reduced, as we have 
seen above by the Increased efficiency of the low-speed 
propeller, could be further reduced to about 46,000 
borso-power, and the total efficiency of the whole In- 
stallation would result in a reduction of over 86 per 
rent In the coal consumption These vessels born 
about 4,700 ton* per voyage, and since the coal coats 
abont II 25 per ton, the saving In coal alone would be 
16.300 per voyage, to say nothing of tbe reduced coat 
for wages, food etc , for the amaller number of stokers 
that would be required A further valuable advantage 
would be that the reduction of over 1,600 tons in the 
coal required for each voyage would add that amount 
to tho cargo capacity 

But thore are further economies, as will be seen by 
reference to the Illustrations on our front page, which 
show the spare occupied by the present turbine equip- 
ment of tbe “Mauretania” and that necessary if small 
highspeed turbines combined with reduction gears 
wore employed on three propeller shafts. These re- 
markable engravings speak for themselves, and farther 
comment Is unnecessary 

All the advantages that would result from the em- 
ployment of this device on merchant steamers would 
be realised also on naval vessels, together with other 
collateral advantages due to the fact that the high- 
speed turbine would not suffer the large drop in soon 
omy which naulta. In the case of the present turbines, 
when they are operating at cruising speeds. With the 
superior steam economy of the high-speed turbine the 
boiler capacity would be reduced fully anwthlrd, and 
with the tame bunker capacity the radius of action 
would of course be enormously Increased — a considera- 
tion of Incalculable Importance In the extended opera- 
tions of a naval campaign 


Among the big things which the big State of Call 
fornla produces are ostriches. These birds are dls- 
ruesed by C F Holder Mendel’s laws and the origin 
of species are popularly disetuaed by Prof Otto N 
Witt Herbs rt A. Humphrey wrltss on an Internal- 
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Daring December Halley's 

enough to be oeen with 
ported view* of it with four and 
Prof Philip Pox. director of 
■aw It during the total eclipse of 
lug of November 27th with tho 


0 onoo 0 2280 82 

comet became bright 
Several have re- 
three-inch telescopes 
Dearborn Observatory, 
moon on the mom- 
314 inch Under of the 


According to the Harvard Astronomical Bulletin No 
379. Prof E. B. Barnard photographed the comet with 
the Bruce telescope on December 29th, and find* upon 
the photograph a very faint tall in position angle 6B 
deg with a length of 10 min Tho tall was very elen 
der and straight 

According to Prof E B Frost, director of Yerke« 
Observatory, Halley o comet will bo visible to the naked 
eye about April 1st. It will cross the face of the sun 
on Msy 18th st which time tho earth will be plunged 
In tho comet's tall for a period of several hours The 
time of the comet's transit will be rathor unfavorable 
for eastern observations, but undoubtedly It will be 
observed from the Lick Observatory In California and 
through other western telescopes. The comet will be 
visible to the naked eye aWut April 1st In the morning 
sky lust before sunrise After It crosses the sun It 
wUl appear in the evening sky lust after sunset 


The futility of the ■ 
utilising the electricity of the atmosphere, with its 
tension of many thousand volts, Is made plain by the 
following considerations. According to the most nil 
able measure menu that have been made, the strength 
of the current flowing from the air to the earth la 
about 10-“ ampere per square centimeter The maxi- 
mum tension may be estimated at 100,000 volU 


T exceed IIP* X 10* X 10“ watt, which 

il to 1/10 watt This Is equivalent to 1 kilo- 
Witt’ for each 10,000 square kUometen (3,861 square 
mUee) or 1 horse-power for each 7,460 square klto- 
meters (2.880 square miles) of the earth's surface, and 
■mounts to Shout SO horse-power for the whole of the 
German empire, and 50,000 horse-power for the entire 
surface of the gJobw—Promsthsus. 

Wb«t Is declared to b*‘the largest and moot ex- 
PSSgITl leather baft eyw made tor driving purpose* 
haq Mo mently tWppsd from New York. The belt 
f*«t tag, t feet wide, three ply thick, and was 
To maka the Wt the 
MflBpTrf M* rfstffl *rn rnqelrsd. 
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To the Editor of the Bcmsrmr Amoucas 


In glancing over your Issue of November 20th, I was 
■trook by your correspondent's Interesting article, “A 
Dreadnought of 1858 “ However, does It not seem 
more logical to go back a year earlier to Ericsson’s 
"Monitor," which was withont doubt the first “all big- 
gun" ship built The "Roanoke” was really a combi- 
nation of the “Merrlmac" and the "Monitor” being 
like her antagonist a rased frigate, and resembling 
the “Monitor" In the matter of her turrets, therefore, 
it appears that the "Monitor" waa the original dread- 
nought, and the present mighty vessels of that class 
ere but the design of the great Swedish American en- 
gineer applied to ocean-going vessels. For be it known 
that Kricsson never Intended to employ the “Monitor" 
vessels for any other than coast defense duty 
Brooklyn, N Y Gerald Bluh Clouts 


tioHTna a uni, 

To the Bdltor of the Srinmnu Americas 
I was Interested In Mr Woodland's article, “Sight- 
ing a RlOo," In your January 22nd Issue, end 1 would 
like to mention a point which I think he has over- 
looked, vis., the Jump of the rifle This term refore 
to the angle through which the barrel recoils while 
the projectile Is traversing the barrel In offhand 
■hooting, tho rlflo recoils upward, and soraotlmca 
■lightly sideways about a center which la probably 
a Uttte forward of the butt plate Tho correction for 
Ihls should bo applied to both sights, and directly pro- 
portional to their distances from tho canter of recoil, 
but as tho rear sight la very near this center, and has 
little vertical movement duo to the jump, It 1 b suffl 
dent to elevate the front slRlit through this angle 
(This Is done by the manufacturer, notice the high 
front Bight of a six shooter which always has a con 
Hlderablo Jump ) Mr Woodland’H plan was evidently 
to make the correction on the rear Bight only, and 
while this wonld koep tho front sight lower, and 
would rorrect tho angle of Jump, tt still Introduces a 
constant vertical error at all ranges— an error equal 
to the vertical movement of the front Bight While 
this Is small, and perhaps negligible for tho 0 22 call 
hers, It would atlll affoct his calculation slightly 
The bullet would Btrlke a llttlo high, tending to Inter- 
sect the line of sight nearer In the ascending branch 
and farther In the descending branch of the trajectory 
Chappaqua NY A. W Bedell 


cotuoui tacts about squabxs abb (runs. 

To the Editor of the Bcimnnc AmmUoah 

I have discovered the following curious facts about 
squares and cubes. These facts. In my opinion, are 
Interesting from n scientific point of view besides be- 
ing of some practical use t shall be very glad to 
have you publish them If ynn doom them of sufficient 
worth. 

1 To be a square a number must have for Its 
unit's digit one of the digits 0, 1, 4, 5, 6 or 9 This, 
of course, la well known but I put It down n* an aid 
In understanding the other facts. 

2 To be a square a number, If Its unit's digit he 
0, 1, 4, B. or 9, must have for Its ten's digit 0, 2, 4, 6, 
or 8, 1 n , the ten's digit must bo sero or an even 
number If the unit's digit l>e 8 the ten’s digit must 
bo 1. 8, 6, 7, or 9 1 n , an odd number If the unit's 
digit be 5 the final digits of the number must ho 025. 
225, 0625. or 5625 If the units digit be 0, there must 
be an even number of seres at the end of tho numbers. 

3 A number, to be a square, must have as remain- 
der when “nines are cast out” of It either 0, 1, 4. or 
7 Since the sum of the digits of a number gives the 
same remainder when divided by 9, ns when the nnm- 
her la divided by 9, this test Is easily applied by dlvld 
Ing the sum of the digits of the number to bo tested 
by 9 To this test I can give an algebraic proof 

4 A number, to be a cube, must have as remain- 
der when “nlnea are cast out” either 0, 1, or 8 This 
fact also I can prove by means of algebra 

I can furnish you with a device, If you desire It, by 
means of which, the squares of the numbers 1 to 25 
being given, tho squares can bo written off In order 
od libitum, without any multiplications 

Normal School, Peterboro G H Kixbt 


wnm nci An «m. woxxmav. 

To the Editor of the SutsTinc Amkhcas 
A fter her ascent of the lower north peak of Mount 
Huascaran hi Peru In 1908, Miss A Peck wrote In 
Harper's Magaslne and In other periodicals and paper* 
the following 

•It may be regarded as certain that Huascaran Is 
above 23.000 feet, hence higher than Aconcagua, 22 800 
feet, and the loftiest mountain known on this hemls 
pbere If as seems probable, the height Is 24 000 feet, 
I have the honor of breaking the world's record for 
men as wtU as women " 


Knowing from her own statement that Miss Peck 
mads no Instrumental observations above 19,600 feet 
on Huaacaran, and believing, furthermore, Aconcagua 
to be the highest mountain of the Andes, I decided 
to taat tho truth of these assertions by sending expert 
European engineers to make a detailed, up-to-date tri- 
angulation of the two summits of Mount Huascaran 
The only previous known measurement of this 
mountain was made many years agu, whh h Is said to 
have given a height of 22 180 feet for the south or 
higher summit 

Prof Schrader, who a few years ago made l hr most 
authentic measurement yet made of Atoncagua and 
M Henri Vallot, both well known Frtmth scientists 
and heads of the BocldtA Generate d Ktudes cl do Tra 
vaux Toporraphlquns of Pari* undertook to aHsIst In 
getting np the expedition, and gave the matter their 
cloae personal attention 

M de Lannlnat, export engineer who has carried 
out Important Rurvey work for the above norlnty wan 
■elected as chief of tlie mission In July 190# ac 
companlnd by two other competent topographers, he 
started for Peru 

Favored by good weather conditions and aiwlHLeri as 
to transport by tho Peruvian government they exe 
cuted a careful and detailed survey from tho sea to 
Yungay and by actual measuremtnt established the 
heights of four stations In tho Black Cordillera", from 

each of which they triangulated the two peaka of 

Huascaran, bo that Huaacaran now Btnndn as one af 
the moat accurately measured high Andean moun- 

Tbe results are Height of north peak climbed by 
Mlsa Peck, 21,812 feet, of south peak still uncllmbcd, 
22187 feet These figures mny vary hy a few feet 
but not many when the ralrulntlons are finally gone 
over by M Vallot for verlfltnllon 
Mount Aeoncagna nearly 22,900 feet, *1111 remains, 
a o T predicted and a* Sir Marlin Conway anil other 
Andean riptnrera hate always maintained, Ihe high- 
est peak of South America 

Mini Petk's highest ascent to dnli therefori stand*, 
north peak Huaacaran 21812 feet Instead of 24 000 
feet, as she estimated It . and shi has not the “honor 
of breaking the world's retool, ' ellbor for mm or 
women, for my two highest aments of respei lively 
22 568 and 23,300 feet dehar her from that honor In 
the ra*e of women while a number of mm have made 
aecenls exceeding her highest 

Algiers Fannv Bui ias K Woiikuan 


oar 1*1 Meteorological tnnnary, New York, N. Y., 
January, 1010. 

Atmospherli pressurt Highest, 30 79, lowest 29 20, 
mean, 3010 Temperature Highest 51, date 2lut, 
lowest, 5, date, 5th, moan of wannest day 46, date, 
21st, coolest day, 18, date 4th, mean of maximum 
for the month, 38 8, mean of minimum 26 0 absolute 
means 32 4, normal, 30 6, dally pxicsh compared 
with the mean of 40 year*, 1 R Warmest mi an 
temperature of January, 40, In 1880-18%, coldest 
mean, 23, In 1893 Absolute maximum and minimum 
of January for 40 years, 67 and 6 Average dally 
excess since January 1st J 8 Precipitation 5 61 
greatest In 24 hour*, 158, date, 13th 14th, avirage 
for January for 40 year*, 3 80 An umulated excess 
■In eo January 1st, 1 81 Oreatent precipitation 6 15, 
In 1882, least, 1 15, la 1871 Wind Prevailing direc- 
tion, northwest, total movement 9 103 miles average 
hourly velocity, 12 3, maximum velwliy 56 miles per 
hour Weather Clear days, 7. partly cloudy 10, 
cloudy, 14, on which 0 01 or more of precipitation oc 
curred, 14 Snowfall 1HR Mean relsllvc humldltv 
771 Sleet, 5th, 29lh Dense fog 6th, Hat, 29lh 


The Argentine Kxposlllnn. 

Tho centenary of the Argent ln< Itepulilb Is lo be 
celebrated by an International ogrh ulttirnl exposition 
which Is to take place this year The exposlllun Is to 
be oponed at Palermo film nos Ayres i on Friday June 
3rd, 1910 and will close on Sundny July list 1910 
The exposition will bo dlvldid Into oighl sections 

1 Geology, Hydrology, Climatology and Geography 
In relation to Agriculture 2 Maihlncry and Imple 
moots 3 Rural Engineering 4 Vegetable products 
B Animal products 7 Means of promoting agricul- 
ture 8 Special section for seeds 

Bn trios and applliallon for space may be written 
In Spanish French English, Oermnn or Italian, and 
should be addressed to thp Secretario de la EipoalclAn 
Internal lonal de Agriculture do 1910 Florida 318 
Buenos Alree Repdbllca Argentina These entries or 
applications for space must be made on the printed 
forms which tho Secretariat of the Exhibition will 
furnish to all persona who may apply for thi m at the 
offices of the Rural Society at the address mentioned, 
nr to the Argentine legations and consulates abroad 
Entries and applications abroad can bo presented at 
the Argentine legations and consulates general on the 
same dates and under tho same conditions aa any 
others. 
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THE LOWE OBSERVATORY ON 
ECHO MOUNTAIN. CALI- 
FORNIA. U, S. A 

BY EDGAR LUCIEN LARKIN, DIRECTOR 


Do yon wmnl lo Imagine that yon nan almoat near 
the earth In IIm LurnlngT No word printed on paper 
tan roll v , y to llio mind of a reader this Impressive 
allonrr hIhivp the < louds When Brho Mountain la 
within a heavy doud the darkneea la that of night 
From Huniwi until dawn when eluuda are eareaalvely 
donan the Jet black solitude la Indeed weird The 
mind Ih nlwuyu profoundly Impressed and Imaglua 
linn la vivid and alerL In The mldat of Lhla quletnde 
and dark n ran light* are suddenly turned on by a dls- 
tant hand Night turn* to day lingo maaaea of tout 
ula and win* In a dynamo In 1-os Angola*, In rapid 
revolution, ranee the light to flaah out on the moun 
tain top The nbeorvnlory I* on a sharp peak between 
two Immense canyona, deep and wide The mouth* 
of tlieae ihaatna rul lu herrulian rorka am blacker 
at midnight than thA Imagination ran (onrrlvs. 

Who knowa tho meaning of the word Wear* None 
la able Lo undirntand what dear in-nnH if thing In a 
valley Hem on K<hn Mounlnln Ihe almoephrre I* no 
dear that tho stars mini mar uiough lo (oudi, and 
Ihe mountain air wnndi dully pun Tie Htellar host* 
glow with a hrllllitniy nil unknown lo Ihoae living any 
whore near *>« luri At all I lines, wave Immediately 
after copious mine Ihe dual envelope aurroundtng lha 
earth I* dHibiu hi neat ii 


tain top It Henna at llinee 
aa If every human would 
ihoke In this layer of 
dual Above na at night, 
Rhine Birina and Vega like 
huge dlaninndM. Arrturue 
and fiph a llkewlae, and 
above all the giant a tar 
aun t'anopus, glittering 
with amaxlng brilliancy in 


that defy description — gorgeoua oranges, carnations, 
and heliotropes beneath The effect i* heightened by 
the singing of birds over the (anyone A* the aun 
rises above Ihe horlion the bloaaoming plains balow, 
the dome* and spire* of I-os Angelas and Pasadena, 
Burroundod by acrea or roaes, with beds of delicate 
wistarias, and rows of flaming rod polnaettlaa, be- 
come visible. As the clouds are dispelled, mile* after 
uillee of trained cypress, pepper, orange, lemon, apri- 
cot, almond, walnut, prune, peach, pear, and necta- 
rine tree* together with hundred* of long lane*, 
drives and roads adorned on both aldta with tall, 
graceful eucalyptus trees, are seen 
Carpel a floor with Jet black velvet, and throw down 
iu>od It a myriad of diamonds In wild confusion, and 
perhaps you may conceive how the densely packed 
Milky Way appears from the observatory Millions 
la a word becoming astronomically obsolete; billions 
or stars 1s an expression much mors nearly true of 
the Milky Way Billion* of suns appear In the In 
finite deeps of the Galaxy Those constitute the ap- 
I aronl (oemlc floor, the base of Nature, and of the 
stellar structure. In hundreds of areas, there does 
not teem to be place for more atari. Millions are 
finer than the point* at fine needlee, and these make 


flaihlng Its rays over myr 
lads of wave crests tossing 
In the Padflr Ocean This 
the brlghli at star in the 
celestial vault, cannot be 
seen from the la'ltude of 
New York The magnlll 
rent t onutcllat tons of 
Orton, Hen ulcs and tho 
Polar Boar arc so beauti- 
ful that words are pnvnr- 
l(*s to dew riba them It 


Ihe galaxy Mountain pr 
sportive Ihp purity of tl 
air and freedom fro 
water vapor during tw 
thlrda of the year coi 



a frea Rohe Mountain. Leaking dae *e>tk from the Lowe Observatory 


ot better, over the rim of the eastern canyon Then 
mlUlona of stars seem to be pouring into the depths 
of the rock-hewn abyss descending low beneath the 
ob**rvatory. Flood* of stellar points flow downward, 
as seen In tho reverting eyepiece. 

The observatory on Mount Lowe la 70 feet In length 
The peak had to be cut down to admit the founds 
tiaag. y *Tfte tetf hB op e k a line Alvan Clark equatorial, 
with lt-lneh objectives. A flue Braahear teleapectro- 
aoope la here, and many other instruments. 

An Inclined electric-driven ' steel cable draws two 
can from the deeps of Rubio Canyon to the summit 
of Eoho Mountain The length of this railway la 
*,000 feet, vertical ascent U2fi feet, and time of as- 
cent and descent 8 minutes The altitude of the ob- 
servatory la S.4M feet, and Is 4 miles from Pasadena. 
13 from Los Angela*, and 18 from tbe nearest shore 
line of the Paclflo. 

The railway from Los Angeles through Pasadena 
and Altadena lies In betwoon on hards of orange trees. 
Ooldcn fruit may be soon during five months of each 
year Almond trees In bloom and orange flowers and 
ripened fruit are objects eliciting the admiration 
of all. 

This observatory was rounded by the dean of living 
aviators. Prof Th addons 
8 C I -owe, In 1894 Dr 
Lewis Bwtft was astrono- 
mer In charge until Au- 
gust lith, 1900 


Among the novel ue*e 
lor which ant mated photo- 
graphs have been utilised, 
one of the meet Ingenious 
la that recently perfected 
by two English Inventors, 
Messrs. J Paterson and J 
T Huagrave This 1* Its 
application to rlfle-flre 
practice, the Idea being to 
render the eye of the 
marksman keener, and to 
enable him to be more ex- 
pert In tbe quick handling 
of his arm 

The "bioscope target," as 
It is called, la of very elm 
pie construction and opera- 
tion. There are two roll- 
era, upon which Is wound 
a sheet of paper of any de- 
sired site, like tho fllma 


line to form au optical Illusion At tlraee Dili decep- 
tive Infliu-iuv nppmaihca a nlglil mirage, and one 
seems lo be walking among the very stars Here the 
wit, hlng hour le at minsct a sunset ol orange and 
flow er laden plains and watery wastes beyond Tlnund 
and about the winter solstice the solar disk may be 
seen standing on the sea Boon half of tho mighty 
sphere only Is visible The last view la comparable to 
an arc light Then one by one tbe first magnitude 
Blare are seen flashing between distant peaks. Be- 
fore th» last gleam of the aun has vanished, Alde- 
harun, Altalr, Klgel and Procyon Illumine the sky 
Many gigantic sentinels, peaks, and summit* lift their 
htads wlililii a radius of a hundred miles of the 
|w*k TIics, lie to the oast lo the north, and toward 
ihe bob In th( west The effect la that of an amphithe- 
ater The south l* open even down to the beaeh 
H sunset Ihtkc steamers look small Indeed when 
compared to the face of the adjacent aun Artists 
bate Journeyed In Kcho Mountain lo inlnt Its sunset 
splendors to Imitate nature on canvaa. Rut brush 
nnri pem II are as Impotent as words The view of 
i louds presented herewith Is one of hundreds of thou- 
sands When the first rays of the rising sun strike 
such cloud hanks as these, prismatic colors are sees 


7 MRAag— stou- ■[*«• between th « two 

^ rollers comprising th* 

I Loan OMBXTATOIY 01 nao MOraTAIV, tULHOWU, IT S. a. screen upon which the pic- 

tures are thrown The 

i- a pavement of starry sand I never really aaw title lantern la planed behind the marksmen in such a 
sidereal base until with ths telescope up her*. After way that tbejf movements do not Interrupt or Inter 

several days of rain, tbe atmosphere U swept clear of fere with ths projection Immediately behind thla 

dust Then one la really within ooamlc deeps when paper screen la a salt recording target system, which 

the toleeoope suddenly iweepe over fathomless Inter Instantaneously conveys tbe value of each shot to an 

stellar chasms, door* or wtndowi through which oua Indicator at the firing point. The value of these blta 


s stellar floor Ronad abtement, and to on. The Indicator not only oom- 


and spray Yet or all these stellar boat* the tiniest 
point may be a white hot sun, and larger than our 
little * tar— the aun 


The (taut nebula of Orion la a n 


and about these blackened wastes, there are eaa*e mnnlcatas tbe Individual bit, but at the completion of 

piled in heaps, raked into wind- the round, or practice, registers and given the total 

into wtape, streamer*, filaments, vain* of hits made, 

ill tb«*e stellar boat* the tiniest The range can be varied from IS to 35 yard* aa 
te hot sun, and larger than our desired Tbe paper screen aa It la destroyed by the 
ballet perforations is wound up on the second roller 


a ot starry too*. Tbe eeif recording mechanism behind the screen k be 


■ tbe field of view An Incredibly startling el 


eaten are placed Immediately, above the n 


■ obtained when tbe telescope k set upon the OataXT bead at the firing poettio*. and a fatal hit can be rigxl- 


ir Pleiades just aa they ike out of ai 


fled by th* ringing with -the ordinary 








FnwuAtv i a, 191a 

bull's pyp target. Tha pictim, which have bMB gpo> 
dally ^aparfd for tae with thla apparatus, are of 
such a character u to develop tho celerity and cep. 
Ulotr ok tha morkamaa'o ala to tho auprame degree. 
There In a soout •oene, tha aoemy appearing on the 
picture lint at a relative 100 yard# rang*. He dropo 
on bta knee and Brea point 


certain number of round*, 
correa ponding poaeibly to 
a complete charge of kia 
rifle magajdne. Tho marks- 
man nalng the target 
Tilaea hi* rifle Immediate- 
ly the kinematographlo 


Scientific American 


man’* aim la aomewbat email. The burglar Indicator projected time after time, there being automatic do- 

repreaenta In allhonette tha head and ahouldera of tha vlcee for winding and rewinding the a pool preparatory 

burglar la the two Bring position*, and the vulnerable to projection Being electrically driven, a uniform 

point* of thla part of the anatomy are ibown on the project tag speed I* eecured, and a* It la directly under 

Indicator, ao that tha flrer can Instantly determine the control of the marksman the apparatus 1* only 

whether he baa struck the target In a fatal spot, haa aat In action when required 

The Idea can be develop- 
ed to an Indeflnite extent, 
nnd the varb ly of pliturca 
that can be mud for lm 



In the room, a rolltop 
dealt I* drawn at an angle 
In the course of hie work 
the burglar la disturbed, 
presumably by someona 
entering the apartment. 

He Instantly ahlelda him- 
self behind the desk, ex- 
posing but his hesd and 
ahouldora, and cocks hta 
rsvolver The burglar’s 
disturber Is represented by 
the marksman at the fir- 
ing point, who at the 
psychological moment the 
burglar la about to Ora, 
empties his revolver In 
this act the burglar pre- 
sents a falr-sised target, 
with Ue protruding head 
and ehogldere at a few 
yard* range. The burglar 

havin g emptied hie arm IhnmeUwhmDtowspttostatsftMWtMSnUwwwlonhePvwiotawvstDvr.whlehSinurtelliiUCuMitaVsnw™ 
turn* M eaoapa through to *» loth* amah, bush* fotMvemldsn. CMomI Sun ud moke looked Uhe * vekeoo Is tetton. 

tha window, but fat tha act 

Of dropping from the *111, th* bowl omutatoiy oh mho hovhtaih, OAUfOlHIA, Hi 

to which he ding* by one 

band ho relate hi* head, 'and drawing hi* revolver Inflicted a mortal wound, or has either mlsaed entirely after sunset r 
one* mors, Ares. Tha tohflraiiaa waits untU he aeee or only Inflicted a flesh wound that Its tempo 


The projection Is automat bally controlled The tho surrounding sir 


and then shoot*. In thla ones, Mine to the greater lantern Is electrically driven by means of a small mo- Iron or the layer of ... 

tonga nnd the small ana off er ed by tbs man’s head tor, ud thla Is operated from the Bring position by Tho water thus obtained la drained off Into reservoirs 


i be ud after clarification la uaed for drinking 
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MORNING AND EVENING STARS FOR 1910 

BY PROF. FREDERIC R. HONEY. TRINITY COLLEGE 


The popular eiprcaslon ‘ morning uml i venlng stars " 
wlillo Hlguirylng Ihow pium-le whlili at dlffi rent 
periods Illuminate our skim, th' observer alii natur 
ally Iik lu<l< In Ilia study or the licav iih 1 lio Hied glare 
1 that 1 hi y will be Invariably 


and the dotted lino that part which la below the eclip- 
tic. The aaeendtng and deocendlng nodea X and JT 
are respectively the polnte where the planet paeeea 
from the ipace below to that above, and from the apace 
above to that below the ecliptic, and P, the perihelion. 


by the name dlataaae at aphelion In July The cantor 
of the orbit is at a. At a velocity of ISA mUee par 
eeoond the earth moves each day on the avenge nearly 
1,600,000 miles, with an Increase of velocity at pert- 
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a arm railway automorilr. 

▲ steam automobile street railway baa recently been 



A nilll RAILWAY AUTOMOBILE 


Ins them practically automobllea on ralle. The line la 
1C mile* long, and steam motive power has been In- 
stalled In ordor to reduce the cost of maintenance. 
Two street automobile cars built as an experiment 
have proven so successful that more are now under 
construction Each car is built to seat twenty-two 
people, and the expense of maintaining the line under 
present power permits of a large saving over the ordi- 
nary electric street railway maintenance. 


side up, whereas In the present astronomical tele- 
scopes objects are Inverted The Galilean type of tele- 
scops Is 1 now used In the ordinary opera glasses With 
this crude Instrument Galileo was able to establish 
the fact that the moon Is a round body with Ita sur- 
face broken by mountains, that the Milky Way is com 
posed of countless sura, that Venus and Mercury have 
phases like the moon, and that Jupiter haa a number 
of satellites (four were discovered by Galileo) To 
him Saturn appeared to be a triple planet. This put- 
sling phenomenon was explained fifty years later by 
Huygens, who discovered that the planet was sur- 
rounded by s flat ring 


AX XOO WITH A TAIL, 

Occasionally, for one reason or another, a hen will 
lay a “soft-shelled" egg, but one with a ull, like 
(hat shown In the accompanying photograph, la de- 
cidedly unusual This egg was evidently the last of 



AH MO WITH A TAIL 


A dutch, and, though the hen lacked material for a 
shell, she bad a surplus fur the shell lining, or egg 


Jhst about three hundred years ago, Galileo exhib- 
ited a telescope which he had used in studying the 
moon and planets. Thla waa not the first telescope 



built, but It waa however the first telescope to 
sed for astronomical pu r poses. Tbs sccompany- 


A nozxx TELEPHONE CAB LX 

The accompanying photograph shows the effect of 
Ice pressure on u twenty live pair lead telephone cable 
The cable was located in a tbree-lmh Iron pipe, and 
waa run underground Tor fifty feet between the ter- 
minal pole and the manhole In tho street Owing to a 
fault In tho construction of the lateral, the pipe did 
not drain Into the manhole, wlihli allowed water to 
collect in the pipe for u distance of about twenty feet 



THE IIROT OF 101 OH A TXIXFHOXX OAILX 

Last winter being an extremely cold one caused this 
water to freexe In tho pipe, the pressure < rushing the 
cable out flat. In several places there was a quantity 
of small atones and gravel In tbo Iron pipe and so 
strong waa tho pressure or the ice In the pipe that 
these stone* woro forced into the armor of (he cable 
as though driven In by a hammer The wires had the 
usnal paper Insulation, and the extreme pressure 
forced tho wire through the paper at every twist of 
the conductor The cable was dented and crushed 
tor a distance of twenty feet. 


of telescope differs 
in urine ft 


glare and eyepiece, he 


m the present sstronomloel 
■teed of a convex eyepiece, 
f but two lenses, the object 
able to view objocta right 


■OTOX SOOOTXMXe. 

Some years ago an amphibious craft was Invented at 
Great South Bay lxmg Island which could be maneu- 
vered on Ice as well as In the water It was Is reality 
an Iceboat provided with a flat-bot- 



tomed hull which would Boat the 
erafL In caau of encountering a blow- 
hole or break In the Ice The sport 
proved 10 be very fascinating, par- 
ticularly the peculiar sensation of 
plunging off the Ire Into the water 
and then climbing back again The 
"scooter,' as this craft Is named, Is 
now undergoing further develop- 
ment, Instead of depending upon 
the Ball for power, Mr Nat Roe of 
Patrhogue, T- I , has equipped his 
scooter with a 10-horse-power motor 
and a spurred wheel, which digs 
Into the Ire and drive* the craft 
along He claim to have traveled 
over the Ice at a rats of #0 miles 
|ier hour There Is no means for 
propelling the boat while in the 


water, bnt the sport consists in leaping gaps In the 
Ice by the sheer momentum ut tin crafl He has 
leaped gaps of over a hundred fm in mis any Thu 
motor scooter possesses an advantage mir the motor 
sled, because It cannot sink In mxi of honking 
through the Ice, and over tin sail wont or in the rmt 
that under Its own power li «nn be uikt 11 liomt uur 
snow-covered roads wlnu llm owner crown ilred of 
the sport 

IAMIIT PROJECTILE IX THX WORLD 

The accompanying Illustration Is of more than urdlu 
ary Interest from tho fact that it shows tho largoal 



lamest projectile nr the world 

and heaviest prnjwtlle In the world (wing the huge 
5- toot, armor plan log slit II nml from tho United 
Status government h gnni lliluth rllli Dlls giant 
shell and powirrul gun an eonsldt red two of the most 
destructive and dendly engines of wsrfnri In exist 
en<e The monsLer 10-lnt b rifle I lie only one built 
so far Is now at the Handy Hook Proving Grounds, 
and has only betn lire cl a tiw tlinis Thi huge shell 
of steel can hi liurlod a dhliimo or 2(1 miles or more 
and weighs 3 100 iiounds I hi puwder charge Is nimrly 
film pounds The cost ol tiring one shot reailus In 
tho nelghlsirhiMid nr Jl IHHl II Is noi prohahli llist 
this typi of gun will Is uhmI hut rat hi r lie 14 Imh 
for the mnln must difm-us of tin. I'oimmn t snnl and 
possibly the Philippines ThU formidable and long 
rango wesiioh though rnpabh of firing so trenn lidous 
nprojutllf Is lootostlvnnd flies too slowly for modern 
warfare 


IKTEKLOCKED MOOSE AHTLIU 

A itirloiis lelli of 11 fatal battle lei worn two bull 
moose Is shown In tin netonipimylng llliisirsllon The 
battle was fought hi flu K<i ml PtnlnHiila Alaska a 
fiw ytnrs ago An Indian was atlnut<d to Ihs spot 
by (lie noise of Hu iniounlir, and on turning the two 
antagonists he found that one had briikin Us nwk 
dining the straggly and lay (hud on llu ground while 
the olhir partly (Xhoustid wua mnklng ih s|s>ntle ef 
forts to free his horns After killing Hu laLler iiuhim 
the Indian tried In every vvny in Hopnrau Hu aullera 
but found this to Is lmpoedbli Tin Inti rltxkt d 
antlers are soon to Is exhibited In tho lOllcitlon of 
heads and horns In llu lit* Administration Building 
Of the New York Zoological l»urk The large r i»lr of 
horns has a spread of hS'A Indies and the other of 
e> Inches 
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THE DESIGN FOR THE NEW QUEBEC BRIDGE 

COMMONPLACE IN APPEARANCE AND COSTLY TO BUILD 


The* rollupm of lilt hug. inntlleur hrldgi nt CJulIjpo 
on Aiibiihi ^'ith 51 >>n>o < 1 ip Kimltnl and 

moot filial 1 ftlMHl ropln In hII tin lilMnrj of brlilgi roll 
stru. lion inn It nl 01 mnili rn \\ In 11 that < dossal 
hi rm In n bink. .In «n limb r Hh own vubJit mid dls- 

n|i|>i iin .1 from hIiI.i In ih. m Isivvr Wvi-r more 

II, uii tight! I. no Hum iiiii] mini) milllonH of dollar)) 

win Inst In rb. n.ii." of n f< vv brl. f iiiIiiiiIph. Nfltur- 
tin ih. .11 m 1. 1 imiH <1 ii mm Iohh of prestige lo the 
1 111,1111. 1 ‘ ivli'i a. n iiiiiinitid mIHi I lie work, and dls- 
, li.lli.il In nil,. 1 111,1 11. . ring an rurrled on In Ihe West 
.111 II. mlniln u Ih fm 1* the .yen nr llir whole world 
I III gr. ot in mil Iin uti of IIiIh bridge was due to the 
fuil Mint II unbodied the longest span (1,800 feet) yet 
Hliemiited Tbla was longer by 80 feet than either of 
tin two krg. upanH (I 71(1 feet) of (he great Forth 
Bridge In H.otlnml, wlil.h Is at present the largest 
hililM In 1 xImI. in. 

An InwHlIgnllon or llie rmlH by h Royal CoinmlHulon 
niinled BH III. imiH. of the rollapae faulty design of 
the lonipriHslon nii’iiibore It was am. nalned that tho 


slightest attempt to combine the beautiful wtth the 
useful The faulty structure which collapsed had at 
least the redeeming feature that the outlines were 
structurally and leathellcally correct, and although the 
Forth Bridge has been made the aubjoct of much crlll- 
1 Ism by tho artist and the architect. It must be re- 
garded aa having distinct claims to beauty when com- 
pared aa on the aw ompanylng page, with the new 
plans for the Quehei Bridge 

It woold seem, however that the Board ha* some 
doubts as to the merit* of Its own work, for It now 
Invlies competitive plans from contrattors which are 
to bo mod by May 1st, 1810, the plans to be drawn 
al the contractor's own efponso But If the Board has 
taken eighteen months' time and spent *160,000 to pro- 
duce the present plans, the public will naturally ask, 
How can the Board expect responsible llrms to fur 
uluh them with new plans In nnn-*lxth tho time and 
for nothlngf 

Tbo lay of Ihe land Bt the Quebec crowing la such 
aa to make It almost certain that a thoroughly rigid 


pressure during high galas, and particularly to this 
provision necessary to Insure safety during erection. 
The bridge which failed wee only #7 feet wide, and 
this small width was a large contributing cause to the 
twitting of the structure during erection, which pre- 
ceded Its collapse This Important fact does not seem 
to have been given sufficient consideration, for the 
new structure has a width of only 88 feet, or one- 
t entleth of the proposed length of gpan of 1,768 feet, 
an against one-fourteenth In the Forth Bridge 
It may be claimed that experience with American 
practice In cantilever railroad bridges has shown a 
proportion of 1 to 20 to be sufficient, but It Is a Ques- 
tion how tar their Immunity from disaster during 
erection was due to the fortunate circumstance that no 
strong winds were experienced — such as traqnently 
occur at the Forth Bridge, and may occur at Quebec 
— which would have twisted !(b trusses out of shape 
l>eforo they had been connected up Moreover, we be- 
lieve it la a fact that there Is hot a large cantilever 
railroad bridge on tbla continent over wbloh train* 





management of the work was ao badly organised, that 
(he blame <ould not bo definitely fiiod In any one 
quarter, and In the end the Canadian government had 
to DHHiime tho wlmle money Iohh The work was oven 
tually iak.<n over by thnl government, and It was de- 
cided in rebuild the structure For this purpose a 
( ommlHHlon of tl,r< n engineers waiv appointed, and It 
was puhllily autumn. ed that ihe new bridge would 
be Ihe Uncut and atniugosl H(riulun< of tho kind ever 
wen 

The Comm Is* lor. was appointed about eighteen 
mnnths ago In the interim tho preparation of the 
Plane has cost about 1160 000, and as the result of Hi 
eighteen months work the Commission has produced 
the very vniimiunplare design, herewith Illustrated, re- 
ganllng nhi.h there In a general professional optnlou 
that both stnii turally and pathetically It Is distinctly 
Inferior lo ihe Forth Bridge, which was completed 
nearly twenty years ago 

tr the bridge Is built according to the proposed 
plans, It will not only be of Inferior merit, considered 
from the bridge engineers standpoint, hot will alio 
be the ugliest bridge of monumental proportions among 
those hitherto proposed nr built, Tt presents (he ap- 
pearance of a monotonous mesh of triangles and 
straight lines From abutment to abstinent there 1s 
not one graceful line In the whole structure, not the 


suspension bridge could be built more cheaply, more 
quickly and with less risk of failure during erection 
On the other hand, If a bridge of the rantUonr type' 
Is selected, It should be one of the first duties of the 
Board to see that one of the contributory cause* lo 
the weakness of tbo bridge that railed, namely, Us 
exlreiuely narrow width, ti removed But, so far from 
doing this the authorities have hot only prescribed 
certain limitations of width, bnt they havo actually 
contra, led far the new stone plora upon this restricted 
basis, snd H Is a fact that the width to such a* would 
put a serious limit upon any bridge engineer who 
attempted lo design either a cantilever or a us pension 
bridge with the neesaamry eroas-sectlonml’ width to give 
tho proper rigidity during erection, snd subsequently 
when express trains are crossing tbe.structurs, Those 
of us who knew the late Sir- Beniamin Baker, the 
builder of the Forth Bridge, and were familiar with 
hto cautions method*, will agree that, could he have 
been consulted, It Is more than probable that he would 
have disapproved of the present design, as he would 
sunly have condemned the old on* had H been sub- 
mitted to him In bis Forth Bridge the width al the 
base of thr tower* to 120 feet for a ipan of 1,700 feet 
which gives a ratio of 1 to 14 Thto large width at 
the towers la necessary to Insure the stsbUlty and 
lateral rigidity of tba entire structure under wind 


dare run faster than 26 mile* an .hour The vibra- 
tions, due to the narrow width, would become exces- 
sive, and at faster speeds would create danger of de- 
railment On tbo other hend, the advantages of great 
width In proportion to length are shown by the fact 
that the fast and heavy express trains la the north 
of Scotland pass continually and with abaolnte safety 
over the Forth Bridge at their full speed of from 60 
to 60 miles an hour 

Another elotmmt In the specifications upon which 
bid* arc Invited which to ptuxllng engineers and con- 
tractors Is that the maximum height of the taWen 
baa been limited to >80 feet above the masonry It 
really would seem aa though the board of angtnaera 
who drew up the specifications were desirous to put 
weight Into the now bridge merely for the sake of hav- 
ing It there, for It to wall understood that lbs streams 
it the top and bottom members of a truss, and there- 
fore the amount of (tael necessary to most these 
stresses. Increase Inversely as tbs depth, and henee 
the shallower the bridge, the Beater will be Its 
weight In view of thsse tacts, tt to e x traordi na ry 
that In the spedflcatlona the maxim inn Height of the 
tower* above. the masonry should be United to 2*6 
feet This height la the Forth Bridge to 12« feat, and 
In the Quebec Bridge which fen tt wee »U feet The 
(OoaWaaed oh gage rtf) 
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rotated through the hearings and the 
rrankehaft by a gear-driven pump A 
narrow Llvlngaton radiator la mounted In 
front of the motor, a short distance back 
of the center of the plane Two torpedo- 
shaped gasoline tanka connect the two 
■eta of front and rear upright* at the 
center of the machine 
I The single surface of this monoplane 
consists of aeven section*— a contral one 
and three on each aide Both the span 
forming the front edga and the rear a par, 
10 inches tn advance of the rear edga, are 
divided on each aide of the canter see- 
tlon Into three B-foot lengths. These 
■pari are Jointed together by sheet steel 
sockets and are securely held In post 
tlon by cables, forming a doable king 
truas and passing over the king posts lo- 
cated at the Junction! of the sections. Tha 
cable* are attached to drill rod hooka, 
|wfckh are quickly adjusted Bicycle 
■poke nipples and eye* are made use of 

{ for tightening these cable*, Heavy rtbe 
extend from front to rear at the joint* 
of the various sections. These rib* are 
.transit by an In varied rib and drill rot 


ties. The single surface* which la 
format of Baldwin's vulcanised Japa a aa* 
■Uk -proof material, and which la colored 
black according to tha fancy of Mr. 
Pfltxnsr, la laced on in aectRms ant la 
held to the riba by feather bone and 
tacks. A section 30 inches long is left 
oat at each end of the plane, Tbla aao- 
tloa la to be occupied by tha sliding wing 
tip These wing tips or equalisers, 
which an 30 laches wide by B feet deap, 
have the esma curvature aa the main sur- 
face, and an each formed of three riba 
oonnacting a front and rear edge, which 
elide In a suitable track made of atari 
tube rails extending the whole length of 
the outer section of each wing, Le.,1 feet, 
and allowing the alldlng tip a 80-inch 
travel In their neutral position thane 
wing Up* extend IB Inches beyond the 
end of the wing proper When one la 
■lid out the full distance (80 Inches) be- 
yond tha end of the wing, the other la 
drawo in beneath the end of the opposite 
wing; These tlpe era connected by a long 
cable, which passes over pnlleys and la 
wound around the control wheel, ao that 
when the wheel la turned to the right 
the left wing tip le fully extended, and 
vice versa. A* the ares of each wing tip 
la If Vi square fast, when one Is fully ex- 
tended and tha other withdrawn, there la 
a difference In lift at tha end of the 
wing* of about 60 pounds at 40 miles an 
hour, at which apoed the machine lifta 
about 4 pound* to the square foot. 

Tho bortaontal rudder In front and the 
tall at the rear are mounted on two 
trussed rod* extending about 14 feet In 
front of and 10 feet behind the main 
plane The horisontal rudder coniiata of 
a main beam about a third of the way 
from the front to the rear edge, upon 
which the rlbe are mounted These ribs 
are connected together by a light front 
edge of wood and at the rear by a wire 
cable The rudder la balanced At Its 
right end le a double vertical lover, which 
I* connected by wires to a similar lever 
on the transverse shaft at the base of the 
control column The laUer lever can be 
seen In the three-quarter front view of 
the machine A forward and backward 
movement of the control wheel depreaaea 
or raise* the horisontal rudder Tho ver 
Ural rudder I* connected to the control 
wheel In aoih a way that when thu wheel 
la rotated about It* vertical axis the rad 
der la act to turn the monoplane The 
motion I* the same a* that used In steer- 
ing a bicycle The vertical shaft of the 
control wheel 1* mounted In a 4-Inch boar- 
Ing In the supporting bracket, the trans- 
verse steering lever being just below this 
bearing Cables connect the ends of this 
lever to a similar one on the vertical rad 
dor In order that the length of these 
cable* may rumaln the same during the 
fore-and-aft movement of thu control 
wheel, the bracket at tho base of the con 
irri column la arched ao that the ends 
of the steering lever juit mentioned are 
In the renter line of motion The cable 
that operates the wing tips, and which la 
wound around the circumference of the 
steering wheel In a groove, is led by 
means of pulleys through the hollow shaft 
of the control column It leaves the pul- 
leys in the center line of motion, ao that 
It* tension la In no way affected by the 
other move meets of the control wheel 
The throttle lever for the carburetor I* 
placed oa the side of the control column ; 
a cable passes through this hollow shaft 
and over pulleys to the carbureter A 
■witch button for short circuiting the 
mngneto la also mounted on one of the 
apokaa of the control wheel This whole 
controlling mechanism la extremely sim- 
ple and doubtless will be wtdriy used In 
the future, aa we understand it Is the In- 
ventor’s Intention to give It to the pnbUe 
and not to patent It 

All the woodwork mod tn the conatrwy 
tion of tbla monoplane ta of spruce. Tha 
■pars and struts are solid end ha** thrir 
front and rear edges tapered, white tha 
rib* are laminated With tha exception 
of the motor, radiator, and atari cables, 
tho whole machine la ftnlahfd black aril 
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vorjrln* with the slat of grain, the pow- 
der issues through flea in the font of 
eodlm oik. of polo yellow, porter- 
1 from rad to eod with o rsnnaaliln 
map of circa lor nuifo Am the and 
conxo from the prose It to oat into grains 
of uniform booth; the obe of these anlts 
rad the number of pertorottooe depend- 
*“* the aollber of the ng. The 
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Smokeless powder can bo dampened, 
and, provided It does not mildew, la aa 
ever if properly drlad again. After 
eight or ten year, the powder beromn 
" unstable and even crumbles, but It can 

be sent back to the factory, be reworked, 
and turned out once more a good nxplos- 
,ve at an outlay of only one-fourth of Its 
original coat This Is proof of the Tnde- 
•trnctlblo nature of Its base— pure cello- 
lose— which however defies the canning 
of the chemist and bolds secret the ways 
In which sunshine, on, and atmosphere 
work mysterious difference* in the min- 
ute ceUa of each delicate filament The 
cotton from Georgia does not make the 
same powder aa that from Alabama, and 
th* blooms of Tennessee give us the best 
propellant The problem for the manu- 
facturer la to combine these various 
growths, so that be can make the nearest 
■ approach to a perfect and uniform pow- 

, I der ®“ ch lot of powder has Its own 
characteristics within limits, and a asm 
pie of each lot la kept under continual 

N scrutiny In a surveUlanoa magamtnc so 
long a. any of them, lot. arc i„ UrT ic 
Dally, those telltale samples are exam- 
ined If changes of a vital nature are 
detected, Information is at once dis- 
patched to every ship upon which the af- 
fected powder Is carried. 

Though smokeless powder baa proved 
■U » boon ' *111 It has one serious fault which 

a*. hu not been effectually overcome; Its 

explosive temperature la quite 4,c«o deg. 
kb m4 th! * b nearly twice the melting 

. afl Point of steel— the material from which 
we make oar guna. The development of 
2* tbb Intense heat b manly momentary 
■Tm y8t 11 <»*»««* Mrlously the bore of the 
Th. na If the hot gases escape past and 
I m ahead of the moving shell, been use they 
■** “* Ilk * tfco IbfflM Of a powerful hkrw- 

sm PlP« ud sear away the rifling aartnera 
a or the weapon. Hero b « prottan for 
“ the chemist Bmokebaa poapfiar la Rot “ 
•rally Ignited aa ordlrary 
neither can K ha da tOnated 

tK »«Mflfi«»tlty of fW«M mkpnpMt 
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vertical pipe bangtri of graduated 
j lengths. In tbo copper trolley wire An 
'nch or two below the trollpy wire and 
1 supported therefrom by steel dim. to the 
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describe* tho unusual, the unnatural, the Impossible. Maupassant tin- reul, the 
natural and tho possible, holding a mirror up to nature. His dramatic instinct 
his situations and his cb maxes are overwhelming. He always fixes u|mn Umi cine 
thing o( most human-soul Interest and mokes It os vivid as any stage scene 
These absorbing stones should be In every library— talaa at travel, mystery, 
adventure, comedy, pathos asd tragedy, love and rnhl. 


; at points Intermediate with the polnta at 
< which the trolley wire I* Itself suspended, 
I provides a system of equalisation whlth 
give* to the system m even flexibility 
throughout Ita whole length, and Insures 
a eontlnuoua contact and a consequent 
freedom from sparking 
Th. management uf tho elnctrleal rone 
of the New Haven Railroad Company and 
lla engineers are to be congratulated In 
haring made each a marked Improve- 
ment, both from the conetructlve and 
■athetle standpoint*, over the existing 
ltna between Stamford and New York 



FOR SALE at all leading BOOK, DEPARTMENT 
STORES and NEWSDEALERS In the United Btetea 
and Canada. II your teator dosan't have It. writ. yj 
diract te PEARSON’S AT ONCE bafor. tUa Xff 
Advert latex Edit to. U ax (mated. ■■ 








February 12 . 



Four-fifths of Your 
Blacksmiths’ Troubles 

come from .1 fiulty firi How does your fire burn? Is it sometimes hot and sometimes not? Does 
it come up vus fist dinl then lose its heat? Is the red (lime edged wtth blue? Is the coke 
fornn d dirk -colon (I .uni crumbling? Do you have trouble getting good solid -welds? Then — 
You’re Using the Wrong Coal. You SHOULD USE 

WEBSTER SMITHING COAL 

E" Try these simple tests on the co*l you are using : 

1 Crack open several pieces tlie size of jour fist It little white 
Wilts or brown deposits ippcir ln-twr.ii tlie layers, they are sulphur 
It is bail fur iron m slid .inti absoluUh pn vents good welds Webster 
.Smithing Coil is practically fret, from sulphur 

2 -Look ni tlie io|ce formed urotind the edge of the fire If it Is dark 
ind crumble Oil coni Lontmns mm li dirt Webster Smithing Coni 
hums 1 cli ir h ini grav coke, of even grain, which when burned over, 


4 - I ‘>oh 1 loscl> at your coal -pile and nee how many pieces of dull gray 
si iti mum 111 pnk out /H\tJromlhe tnrfacrojtht pile Slate is not coal 
It u ill not lmrn and it keeps the coal with which it is mixed from 
Imiiimg luth Webster Smithing Coal contains no slate It is pun Coal 

5 - If >our fire is hot in spots, or for a short time, and then dropt) 
out ’ the coat is low in h< at efficiency — is not adapted to smithing 
Wcbsti r Smithing Coal maintains n high clear heat for a remarkably 
long turn , liecanse it is nil pure heat-giving coal, special!} selected 
and specially prepared for smithing 

It pays to usa Webster Smithing Cool Saves dollars on coal bills. 
At oids fire troubles and welding troubles Improves the quality and 
quickness of work 

Webster Smithing Coal is all mined from one basin tu Cambria 
County, renmyhnnia, nght in the heart of the region noted for high 
grade smithing coal Sold liv local coal dealers anywhere 111 the United 
States tttd Canada or shipped direct tu bags, in bulk or cor load lots. 
Write for jmccs and further particulars 

PENNSYLVANIA COAL AND COKE COMPANY 

T K. WATKINS b«W 
WhltoWl B.Udln. N.v. York 

B«W^ 141 Mifc S*m< irnm Unto. BolUI.* PkUWOakh. Umd TUI. BtoUIni 
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SXCBETARY METER'S FLAK FOR THE REOHOAHIZATIOH 
OF THE HAVY 

T HAI mi, nr tin Hint min of Mr Meyer nn 
iiHxiinilnK the extremely illflli lilt and icspon 
slUle iMwIilnn uf Hw relnry of the Navy, would 
te (o nmki a ilioimigh investigation ot con- 
dltlmiM with u vl<« to plnring llmt viry complicated 
di pertinent upon n mure prarttialil' working basin, 
w»« Inevitable hh e/eryone iniisl have foreseen whu 
Is familiar sltli Hu neeiienl work of reorganization 
w lili h lie ai hilled while holding (lie position of Poet 
maetirtU nerul 

Tim ihutmes Introduced liy Mr Meier are noees- 
osrlly supplemental to the work or bis predmuasor 
Mr Sewibi rry who bail foriiitilated and put Into elfei t 
a system of lonsolidallon wltlili, In the brief pirloil 
of Its operntlou had shown excellent results Mr 
Mevi r boa tuumred us that the i hnngea whleh he has 
Instituted In the Newberry plan have licen made not 
for I lie purpose of re verst ns hut rather of amplifying 
the work uf innaolldatlon Inaugurated by his predo 
manor The essential < hangea Involved lb Mr Meyer a 
'plait are summarized under the following heads 

III The provision of four responsible advisers (of 
the Secretary) on subji cts within the groups Into 
whlth dullcs of the Department high ally fall 

(J) The grouping of llto Bureaus Into two divisions 
of material and itorsonnel m cording to the mil urn of 
their duties 

(U The eatabllshniiut of a Division of Operations 
Of the Fleet 

H) Tile establishment of a rompiehenslve ln«po< 
linn systnni of a pennant nt organisation whose nffletrs 
shall be periodically i banged who will come mainly 
from Hie nctlvr Hot t and be tonverennt with Ibe latest 
■blits and the modern methods or drill and organl 
zatlon 

I fi | The establishment of a modern and edit lent 
root keeping system lu the Navy Deiiartment ond nt 
navy yard. 

(fi) The separation of navy yard work Into the two 
natural divisions of hull and mnthlnery 

(71 He intends to require Hint < oinmandants and 
i.ptalnn of yards for navy virds shall be aeletted for 
tlielr knowledge and experience and that their tonitro 
of offlct shall he Ion < enough to Insure imulnuoua 
udmlnlnlriillte polity 

The Hi ll-vrim A Menu an has before It the printed 
rerord of the hearing of the Secretary and various 
Ituroau Iliiefi Is Tore the House Naval Committee ap- 
imlntcd to consider the pruimscd reorganisation, and, 
rfb r glilne Ihe same u most i areful reading, we have 
<011)1 to tile o»u IiihIoii that with one very serious 
exception, the nicaauriB proposed by Secretary Meyer 
or' well adnptcd lo promote that ronaolldaMon which 
Mr \i wherry began and which the present Hecretary 
Is endeavoring lo place tt|»n a lasting workable basis 
The apiKiIntment of four aides. Independent of tb<i 
Hu res us whose duties will be to Inform and advise 
I lie Hi i relnry nn inatiera coming under the four gen 
iral bends Is un excellent nrrangement the need for 
vhlih had bet n keenly felt by previous secretaries 
The Aldis for 0|*c rations of tho Fleet, for Personnel 
and for tnsis'i lions are to bo line officers. The ques- 
tion us to whether the Aide for Material should be 
ihosen from th< line or staff Is lort open Wo .re 
dec lib die of tin opinion thul In seeking for advire on 
tlie qitcHiliui of maicrlal that Is ships, engines navy 
yards ti< Hie Unrotnry should hnve a* bla aid. tbe 
Chief m sonic high tanking Nuval Constructor, who 
by training and experience In best qualified to advloc 
upon these hiiIiJkIs A proportion of three line officers 
to one staff nth, < r among the aides would give s fair 
representation of both branches of tbe service., and 
would put the Secretary adequately In touch with the 


Scientific American. 


February ig. 191a 


whole range of at tlve work In bis Department. 

Thd feature of Secretary Meyers plan which we 
consider lo be open to very grave question Is the pro 
posal to semrsle the navy yard work Into two divisions 
ef hull ond machinery, with a separate and Indepen- 
dent manager for cai h for the i hnnge Involvea the 
di fcni Of one lmiiortant object of the Newberry plan 
ns a ffei t lug the naiy ynrda, namely the securing of 
efficiency, and the avoidance of (Oiifustnn and delay, 
by plating Iho whole of the work olfeitlng the con 
struitlon of the ship In < hBrgc of the officers of a 
single corps with a member of that corps as general 
works manager uf tho yard Mr Meyer recognizes 
that a navy yard Is a military estubllshiiianL ami must 
hi under military government hut thla condition waa 
nut under thn Newberry plan by plat lug at the head 
nt the yard a lontnmndant who Is always a line officer 
of high rank Under him tame the manager, a naval 
tonilrurtnr whose nxerutlvc powers were recognized 
nc covering nol the military, but the Industrial side 
ul the work In View, of this distinction, we fall to 
seo how the management of the yard as lo Its non 
ullltary anil purely industrial features by a staff 
officer of 1 he naval couat ruction corps la, In any poa 
hIIiIc sense a ilnlallun of that law of I'ongrnsa, ac 
tordlng to ahlcli a Htalt officer cannot exercise mill 
I ary >ommaud over any other than members of his 
own rnr|M. Under tho fanner or Newberry plan, line 
lies going) offiiera of the {engineering Corps, who 
vitro temporarily assigned to the steam engineer 
Ing deiutrlmenl at the navy yard were subject lo the 
l.avnl < oiiatnietor manngcr, purely In the Industrial 
and not In the military sente 

If It la advisable for economy and efficient y and the 
consensus ot evidence Is overwhelming on tills point, 
that thn navy yards should be under a single indus- 
trial management and thul this management should 
rest In tbe naval construe lion eorpa, und If unde r sorb 
nn arrangement any legal question la Involved aa to 
the right of the c onetructor manager to exercise non 
military authority over engineer officers ot the line 
who may be temporarily assigned to duty al the yard 
then tho sooner tho law la modified the belter for the* 
Interests of the navy, nnd uf the American people aa 

If It he asked why both bull and machinery should 
he placed under the control of a single head, and that 
Usd the nuval ronslrcn tor we reply that Ilia bull oml 
Iho machinery are uurolv subdivisions of one nrganb 
v hole and that the two are so greatly Intcrdnpcudeiit 
an lo make It wcessnry that their design, construction 
and subsequent repair lie under the management uf a 
■ingle corps, wlio are qualified for iho work by train- 
ing, know lodge and practical experteme Now, we 
venture tho statement without any fear of aucressful 
rnntradlttlon, that the one body or men who combine 
the net miHury knowledge or naval architecture and 
aleatn nud electrical engineering to qualify them for 
the oversight uf the const rite Hon nnd repair both of 
the hull and rhet machinery la the corps of natal con 
Btructora Unfortunate ly, mui h of the evidence which 
1 as been given before tho comiiilttif bos licen directed 
to proving tlial the naval lonslrnctnr Is Ignorant of 
steam and elec trlcal engineering nnd therefore not 
qualified to lake i liurgc of tho abopa devoted to these 
branches at llu navy yards That nothing Is furl her 
from tlie truth Ih shown by the following consideration 
of tbclr training and experience 

In the firs! place the naval constructors aro Iho pick 
of the Naval Academy grad ua tea They aro selected 
from the highest numbers In their class and, as a 
rule have been taknn from the Amt two or three In 
making Iho selection lu addition ru tlielr academic 
standing careriil consideration la made of their gen 
1 ral aptitude for the service as shown during their 
three or four yean at sea, of tlielr general officer like 
qualities, and of (heir aptitude for the handling of 
■non, and for general administration Tbe principle 
of selection la the same as la followed lu tho case of 
that other highly specialized and moat efficient body 
of professional men, tbe eorpa of ongineera of the 
army After their education as line officers at sea 
the construe tors are given al tho famous Musachnsetta 
Institute or Technology a post-graduate course In naval 
construction, which Is tho moat thoroogh of any in 
thn world 

Furihennoro (and we cannot too strongly Insist that 
the Impression that the naval constructor la not a quail 
fled steam engineer Is absolutely erroneous) the course 
al tho Massachusetts Institute of Technology Involves 
a bio thorough Instruction In steam and electrical 
erglneortng during which the prospective construr- 
tura are given a course of practical training In the 
1 tachlne shope and laboratories of the Institution 

The life work of the naval constructor will be dona 
on shore nnd mainly at tbe varloue navy yards, and 
by virtue of his long residence at then yards, or as 
inspector at tho varloue private ihlphulldlng yards, ho 
gathers an over-increasing and Immensely valuable 
knowledge of the operation of these great Industrial 
P'ants Future promotion and distinction for him He 
along three lines There Is every Incentive! for him to 
become thoroughly proficient. 


vfittHHw line efifiser. however, into whose band* Mr, 
Meyer's plan would commit the rpnstructton of all 
electrical and steam machinery, and the management 
of the large and elaborate plant* at the navy yards 
where this work is done, tbe case U entirely different. 
Alter his four yean' course at Annapolis, the proe- 
lectlve naval engineer goes to sea with tbe expectation 
of (pending practically all of hi* time afloat, and, 
naturally, his sympathies, internets, and above all bla 
ambitions, will be connected with sett dnty An as- 
signment for service ashore Is merely a break In the 
inuttne of his rhoeen life work. If the line officer be an 
engineer officer, he will enlarge at sea bla knowledge 
rf the rare and operation of a ships machinery, hut 
ainre by far the greeter part of his tlmo la spent afloat, 
hie opportunities tor becoming acquainted with the 
r .implicated and difficult work of managing such lane 
Industrial concerns as the stoun machinery shops fig 
1 he nAvy yards are. In the nature of things, very lim- 
it'd His work la to run not to build, tho engine*, 
Just a* It Is tho work of the captain of the ship to run 
and not to build the hulL 

Even when the line officer la ashore, hie Interests 
nnd future alms are still ujmn the sea, and, as a rule, 
lie la only loo glad when the next assignment for sea 
doty cornea Proof ot this la found In tbe tort that 
during the past six years there have been at our seven 
leading naval yards, no leas than 29 commandants and 
41 captains of the yard Evidently, the sea-going officer 
cnnnnt too quickly gi t back to hla natural sphere of 

If there were available at the present time a corps 
of engineering office ra who, like the naval constructors, 
had been specially trained for shore duty In tho man- 
agement ot the machinery shops, etc al the navy 
yards we would have more hope ot the success of thl. 
particular part of Mr Meyer'a plan, hut outside of a 
few ot the older engineers, trained under tho system 
which obtained before amalgamation no aurh body of 
lieu Is available Furthermore, It la our conviction 
that were umh a body existent It would still make 
for economy nud effli lenry, If both hull and machinery 
were plated under Ihe single management of n naval 
constructor 

That part of the Newberry plan which affei led tho 
navy yards was giving very promising reunite at th. 
time Mr Mo) er took ofllic We have* little doubt that 
hla determination to ooparatr hull nnd nuuhlnery w*s 
governed largely by certain alleged Instances or in- 
trpacliy of the nnvn) constructors In Lhelr manage- 
ment of the mat hlne Bhops which were supplied to the 
Horrctary, most of them over the signature of the 
Engineer In Chief Tito testimony before the Hems. 
Natal Committee now before us however shows that a 
Hiihsequent examination nt llieso reported caaca lias 
■ netted from tbt commandants of the various yards (all 
of them line nfiliers) a coinplett dlsproral of the 
• barges as math -a very gratifying vindication of tho 
work of the natal const nil tors In this particular re- 
gard We cannot but feel that with this later evi- 
dence lietorc him, the Bocratary will be disposed to 
reconsider that part of hla otherwise excellent reforms, 
which proposes to suparate bull and machinery and 
that he will allow the Newberry plan of a single man- 
agement anffii lent time lo further demonstrate tbe 
economy and allround efficiency of whlrh It cave In 
the tew months of Its operation such great promise 

ELECTROLYTIC REMOVAL OR CREASE. 

A N electrolytic method of removing grease from 
objects bos been introduced In Hermany 
O reuse can be rapidly removed from metallic 
objects by employing II aa a cathode In a 
hot solution of potash or soda lje It was supposed 
that the alkali metals set free ot the cathode trans- 
formed the fatty matter Into soap, but Darth has now 
shown that substance, which i.nnot be aapoulSed. 
such .a machine oil, |>a ratline nil .nd paraffine, are 
removed ver> quickly by the current, and be explains 
(his fail by mechanical action caused by bubbles of 
hydrogen which come off at the cathode This action 
Is produced only when the fatty matter Is liquid If 
the temperature of the bath Is too low ao that the 
grease Is eonalstenf, tbe removal Is very slow and la 
incomplete He operates with . moderately conewn 
traced dilution of carbonate of potash heated between 
81 and 100 deg 0 As the anode he uges sheet Iron 
or carbon pieces When a piece of sheet Iron covered 
with oil or paraffine Is dipped Into this hath It remain, 
covered with oil ten minute, after Immersion when 
Ihe current does not flow, but upon sending the current 
all traces of oil disappear In a few mlnotea. 


To permit two steamers to peas from the Wlaooum 
River to the Htmtsalppi River, near Prairie du Chten, 
Wle., a railway bridge os tbe Chicago, BurliogUm, gad 
Quincy Railway was raised by breakdown oraaea a 
few week* ego There is no navigation on the Wla- 
cousin River, but the two steamers were seat down 
to enter service on ssotber routs. Tbe raffway eruaaid 
the river near It. month, and a gfi-foot spaa was rahmd 
about < fret to dear the steamers' funnels. 
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ENGINEERING. 

Ohorp W. MshrlUs, Engineer In Chief of thfi'tJnltud 
StatM Navy, states that then la every reaeon to be- 
lieve that two ahlpa of the navy will be fitted with the 
turbine reduction gear which we llluatratod on the 
front page of our laat laaue It la proponed to re-onglno 
the "Baltimore" with turblnea of 12,000 borae- power 
and equip one of the new collier* with turblnea of 

6.000 bone-power, both employing thla reduction gear 

The number of persona killed In train acrldnnta dur 
Ing the montba of July, August, and September, 1009, 
aa shown In re porta made by tbo railroad companies 
to the Interstate Commerce Commleaton, wan 1U.J, and 
of Injured, 3.7S2 Accidents of other kind* Including 
tboae auatained by employee* while at work and by 
pa ea engera In getting on or off the can, eli , brlug 
the total number of casualties op to 20 093 (362 killed 
and 19,211 Injured) 

The Bhotbone dam In Wyoming, which forms the 
hading feature* of one of the projects of the Hoc lama 
tton Service, has recently been completed It la built 
of concrete, and measures 328 1 feet from foundation 
to the crest It is 176 feet long at the top and 86 
feet long at the bottom, where Its thickness la 108 
feet The reservoir back of tho dam, which has a 
capacity of 466,000 acre feet, will serve to Irrigate 

130.000 acres of land situated about 76 miles east of 
the Yellowstone National Park 

The grand total of ranal excavation at Panama for 
the month of December waa 2,811681 ruble yards 
This Is 362,366 cubic yards more than the total for 
November, but 1,068 666 cubic yards less than the 
highest record made In March 1909 Of the grand 
total, 1,455,611 cubic yards was dry excavation, re- 
moved print lpally by aleam shovels The dredges re- 
moved 1,866 070 rublr yards In addition to the amount 
pnmped Into Ontun dam by the surtlnn dredges en 
gaged nu that work 

In recognition of the culmination of his llfo work 
In the discovery of the North Pole, the Benate hns 
passed a bill making (louincander Robert E Peary a 
rear admiral on the retlied list This signal recount 
lion of the explorer followed closely upon thci recent 
gathering presided over by the Uovomor of the Stale 
ef New York at which Peary received a gift of $10 000 
which, by tho way, ho Immediately contributed to the 
proposed American expedition for thu discovery of 
ths South Pole 

Major Msson M Pstrlok of the United Staten army 
speaking on thu subject of the construction of an artl 
Octal Island and additional fortifications near the en 
trance to ('hessiKtake Hay, drew attention to the fart 
that tho two largest and rastest merchant veanels afloat 
to-day could each carry 10 0(10 men with all their mu 
nltlous of war, and If unopposed, could land them on 
cur coast lu less than one week and he also stated 
that more than one foreign power possesses a fleet of 
swift trangjxirta which can carry at one time over 

100.000 men 

Secretary Meyer has asked for a largo appropriation 
for the enlargement of the government drydocks to 
suit tho bilge betUoahlim now under construction He 
also asks for the construe lion of a 12,000,000 drydock 
at Norfolk, for an additional 81,000,000 fur Increasing 
the new dock at the New York navy yard to a length 
of 700 feet, for an additional 81 600 000 for Increasing 
thH Puget Sound clock to a width of 110 feet, and for 
the enlargement of the width of the Pearl Harbor dock, 
Hawaii, to the same width, at an Increased cost of 

8460.000 

The new terminal station of tho Pennsylvania Rail 
road Company at 33rd Street and Beventh Avenue, 
Manhattan, la so far advanced that It will be prac- 
tically completed by the end of next month The first 
service to be put In operation will conalat of mulllpla- 
unlt, standard siss, electric trains running to Jamaica, 
Long Island, over a fourtrark road, which will soon 
be Increased by the addition of two more tracks This 
a 111 be followed by the opening of the through express 
service to the West, which will bq operated by the 
4.000-horse- power electric locomotive* Illustrated la 
cur Issue or December 18th, 1909 

Were Jules Verne with us to-day, he would be greatly 
Interested In two Instances of rapid travel recorded 
during the past week A traveler from London to 
San Francisco won a wager by covering the distance 
In two bouts and thirty live minutes less than ten 
days, the trip being mode by the "Mauretania” to Naw 
York, the 20th Century Limited to Chicago, and the 
Overland Limited to San Frandaco A passenger from 
Limn, Peru, In making a hurried trip In response to a 
call to London, left Lime the same day by steamer to 
Panama, crossed by ths Panama Railroad: made close 
connections with • steamer for New York; and caught 
(he "Mauretania" for Sag laud If the ahlp makes an 
average passage, the whole trip win have been cor 
end In 19 days. 
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The first exclusively aeronautic show In he hyld In 
America Is open at present In Mechanics Building at 
Boston A score of full-slcctd representative aeroplanes 
of all types, together with a large number of module, 
an* on view Several competitions for models will lie 
held, and aomo of the gliders and motor-driven aerie 
planes may be tried out upon the Ice of th« lake In 
Franklin Field This exhibition will give one a good 
Idea of tbe state of aeronautics In the United States 
to-day 

On the 10th Instant Wilbur and Orville Wright were 
presented with the Langley medals of the Smithsonian 
institution by Chief Justlre Fuller at Washington Dr 
Alexander (Iruham Bell and Senator Henry Cabot 
lcodgo mado brief addresmw Wilbur Wright an 
nounced that aa soon au he anil his brother get their 
American company under way they expect to duvolo 
their time to research work In aviation tin two gold 
medals were di signed by J C Champlain n nu mber 
of tho French Academy, the rovorao being from the 
seal of tbe Institution, which was designed by Ht 
UaudenB 

Paulhan has expressed s willingness to fly In the 
\ trinity of New York If Curtiss or somo other Inter 
ruled iierson will have* that Injunction dissolved which 
now hangs over the heads of aviators using warpabln 
planes or hlnguil wing tips HU brilliant suet pus In 
California leads one to hope that hla desire may be 
gratlflpd In tbe Intorestu of a s|*ort of which the United 
Stales In general and the East In partleulnr knows 
lamentably little )f Paulhan really gives an cxhtbl 
tlon In these parts he will do much In stimulate Nun 
Yorks Interest In aviation The Hudson Fulton flights 
were after all a fiasco, and yet. they roused Now York 
to an Intense pitch of excitement. Paulhan ought to 
do better 

Ths first wssk nr February the Mull of the Wright 
brothers against Pnullian for an Injunction restrain 
Ing him from giving exhibitions In bis l<nrmun biplane 
was tried In for* Judge Hand In the United Stales 
Circuit Court In Nc w York city lodge llnnd muni 
tested great interest In the cum and his decision U 
awaited with Interest It Is umertaln whether he will 
grant a preliminary Injunction os lodge Hanoi did at 
TtufTaln Inst December In defending the attack of the 
Wrights niton the Blerlot monoplane Mr E R Newell 
owe rted dial Prof S S Montgomery's patent which 
antedates tho Wright puUnt, covers the snnee system 
of plane warping as the Wrights tin iimelves claim 
unit In further mh>b chat the nmchlne as built to-day 
does not correspond with the patent A full report of 
the Wrlght-Curtlss rase and the text of Judge Hauls 
decision appears In the current Sec pi vve* % r 

As soon as hi* had finished 11} lug at Isw Angeles, 
Charles K Hamilton aent to San Diego where he made 
a number of daring flights with hla Curtiss biplane 
On January 2 hi, arter starling from tlio vast plain 
near tint Hotel Del Coronado Hamilton twice* flew out 
<*ver the ocean »o far that he disappeared from view 
for ten minutes When he rc spiienred he cBmo from 
n different direction In tbe flrst flight he 1 OVOred about 
10 miles, and in the second one 16 The wind was 
blowing at times as high as 20 miles an hour Arter 
c Ircllng upward to a height of about 800 feet Hamilton 
stopped Ills motor snd made a wonderful long straight 
glide to earth This is probably a record performance, 
certainly the longest glide ever mads In America. A 
week later at Itakersflcld Cal he made two excellent 
(llghla uucler dllflc tilt conditions Starting from a 
half mile track, he flew about tbe town and out over the 
desert and adjoining oil fields, Anally landing sue* ess 
fully at the starting point His mastery of the biplane 
seemed complete 

Bnbssqnsnt to the Los Angelos aviation meeting M 
Paulhan made exc client exhibition flights at San 
Francisco, Denver, and New Orleans At Han Fran- 
cisco on January 24th he made several flights In a 
strong wind the last and highest of which of 12 
minutes duration, waa made after sunset Two days 
later he rose to a height of 1,300 feet in a flight of 
31 minutes' duration On February 1st, at Denver, ho 
was mobbed by a crowd of 30,000 peoplo eager to see 
him fly After three preliminary attempts, ho finally 
left the ground and mado two circuits of tbo course 
at Overland Park The next day he made a 1 6-mlle 
cross-country flight In a driving snowstorm In start 
log, he ran 1*10 Fsrman biplane through snow three 
Inches deop, snd when he alighted, the pianos and 
struts of the machine wore In many places covered with 
snow, while Paulhan himself was suffering from the 
bitter cold Previous to this long fltghl, be made a 
preliminary' flight of 8 miles. On February 4th after 
circling the Park snrreesfully a duxen times, Paulhan 
twice was unsuccessful In starting In the distance st 
his disposal The flrst time one of tho wheels of his 
mnchlno struck tho fence* and was knocked off while 
tbs second time the machine crashed into tho fence 
and was demolished Paulhan was unhurt, but laveral 
spectators ware Injured. 


SCIENCE 

Ths American Museum of NuLnral History In Now 
York illy has rommlsHloned William Coupe r to model 
n statue of Commander RolioTt E Peary for tho 
Musouin Tho statue Is to be life sire and of marble 

In a bulletin Issued by tho United Males Department 
of Agriculture Mr Ned Doarburn wrllca on niHlImds 
of destroying English sparrows The evidence of 1 hi 
destructiveness of the sparrow le overwhelming, for 
which reason some moans should be adopted 10 check 
Che spread of the bird Mr Dearborn recommends tho 
dHHtriictlon of the neats from two to twelve days 
throughout tho brooding season Thus tho number of 
English sparrows could be reduced without rosorllug to 
nlinl poison or trnirn 

Ths Smithsonian Institution has received a letter 
from ex I'neldc til Roosevelt dated December Pith 
1909 from Nairobi licreirniliig tho eve relary or lliat 
Institution Mini hla expedition line finish, d Its work 
In Brit laic Enel Africa Th. collie Home much In that 
country aggregate s 4WI animals which Include, main 
male large and small, birds, loptlles and batrerhlanH, 
fresh water and marine fish Considering the fact that 
probably over 95 per cent of those animals find their 
duplicates In the natural history museums of this conn 
try and of Europe ex President Roosevelt snoms to 
have been doing much unnecessary killing 

Ths Radium Institute of America has been lncor 
ponded Its purposes are to study radium and radio 
nrtlvc substameH rays, and emanations In the Inter 
rets of silence and humanity and to maintain a clieml 
cal iBlmrntory library, meeting room and ofllcea and 
to Brqulr* and hold patients and llrenses to deal In 
radium nnel properties pertaining to radium Tbe 
lieudqunrlc th of lice hint It cite' will he located In New 
\ork The Iwtlvc IninrporalorB are Dr Robert Abby, 
Dr Nicholas Murry Butler, Diaries F Chundler Her 
cm Davis, William J Olcu, William Halloek, Ellwood 
llendlrck Hugo Lloher Dr Willy Meyer (lnnrgn B 
Pogrom, Hugo Bihweltzer, nnd Edgar F Smith of the* 
I nlversliy c*r Pennsylvania 

An expedition to observe and photograph Halley 1 
cornel from (ho Hawaiian Islands Is to bo sunt ont by 
Hie Astronomical nnd AstrophyskBl Society of Amer 
lea 111 vliw of the possible perturbations arising 
from llu close approach of tho comet to the earth on 
Ma> IhI and lu V* liciu on May 16th to 18th meridian 
observations are tH|*eclnlly desired during the period 
In which llu lunniL Is sufficiently bright Tor that pur 
pose The 1 lose approae h of Hie comet to the earth 
will afford an iiiiiihuuI opportunity for a sludy of the 
physical condition of cnmolB Tip ennuis close prox 
holly to lice sun at the limn of maximum brilliancy 
Imposes sc rlotiH limitations upon the Bmletys pro- 
grnmms Widely extended c o-operatlon will be re- 
quired throughout tbo whole world If n continuous 
photographic record Is to ho even remotely realised 

The American Museum nr Natural History has been 
presented with a life sUe murblo statue of Morris K 
J. sup by I [Merpnnl Morgan, I limy Falrllihl Osborn, 
('live land II Dodge f'lmrli s lanler J Hampden Kohb, 
Joseph II Dinah, and ollienc At Hie unvi lllng or the 
etatue adclresiucn were delivered liv Prof Osborn (who 
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DID GREAT BRITAIN HAVE THE. FIRST “DREADNOUGHT”? 

THE. "ROYAL SOVEREIGN" OF 1862 


Thu flcirunrir Amebic a* for Novombtr 20th, 1000, 
contained a dew rlptlnn by Mr william Boer 11 Ml Wnl- 
n tore of the D H H Runrmke ■ u .miicrt.-d steam 
rrlKiilp, wlilril be claliind to have been the original 
l>iotot)|n of lie I)r< ndnoufclit ‘lie ilule of the con- 
vi ra luu of Hie Roanoke ’ from the frigate Into the 
three-trim lid liomliid wan 1803 hot England, the 
lilrtlililai I of till twentieth iinlury Dreadnought, ’ 
Imn a Hlmllar Inxtanee to the Itoanoko," but which 
ilati a from Ihu iniiluna year— 1802 
The ltoj ul Hoc erelgn aa thla ahlp waa named, waa 
built aa a threu-dwked nailing sblp of 3,144 tone and 
120 guile and In 1860 had been fitted with engines of 
Ron homo-power The sides of the 'Royal Sovereign” 
pflir (.emersion were eomposed of throe feel of aolld 
timber al rc nip hom'd Intoruully with diagonal Iron 
bands mill ilnlliid externally to eonio dlalanee below 
, lie wnlerllni wit li r i'j hull rolleil armor plates One 
hub Iron plating was laid upon Ihu doi k biatua, and 
inir Dm Iron plating waa laid the dork proper, eon 
MHlhig of 0-1 >u b and 8 Ini h ouk planking Prom the 
Hldoa of the ship the disk alnped upward to the outer 
elrt uuifernnee of the lurreta, whleh thus appeared like 
• Imilar furls mi Hie apex of a glacis. 

The following di mriptlon la taken from a content 
IKirary an mint In the London Times newapapnr "Step- 
ping on the Royal Sovereign's' upper deik. we find 
that her light Iron bulwarks, 1 feet 6 Inehea In doptb 
are thrown dawn outward on hinged stanchions. On 
llin treat of tho deck eland the four turrets and pilot 
Reuse. funnel taking, hatchways, and ventilating shaft. 
The fommoat turret standing five feet above the (leek, 
lias Its top covered by a grating, and Is surrounded by 
a handrail, and Ihua affords a deck promenade for the 
officer or tho walih or lookout man The single gun 
turrets nro 4 feet 1 Inches above tho deck ’ 

It was claimed at the time that the method of mount 
lng and working tho guns In the "Royal Sovereign" 
was superior to anything which had then been applied 
In any American turret ship In Ainerlian designs the 
turret rested upon the upper deck, and was thus liable 
lo easy disablement, but In the English vessel the 
Ihisu of the turret was on the lower dm k, and the clta 
del was then fore much lees likely to bo disabled by a 
hlL Tho Annrlcan method resulted In tho turret 
being nine foet above the ilork while In the "Royal 
Sovereign’ only live feet or four foci three Inches, aa 


BY PLRCIVAL. A HISLAM 

Ihe case might be, was exposed to the enemy ■ fire. 
E urther, the latter ship s tun-et* could be worked by 
rack and plnloa Inside the turret, by tho same method 
from the outside, and by bnndHjilkes worked like cap- 
stan bars, as well as by steam 
It will be eceu that the "Royal Sovereign" bad four 
turrets— one more than the Roanoke", but she had 
one gun less, for while tho foremost contained two 
guns, the others bad only one each All the turrets 
were mountod oa the center Hue of the ship, and the 
gnns were muszle loaders of 12% tons firing a 300- 
pound shot. 

The original speed of the "Royal Sovereign” had been 
12 2fi knots, but after conversion this fell to 11, a 
difference which was fully accounted for by the In- 
n-eased Immersion of lliree feet Her freeboard re- 

L.LlJs 
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Converted British three-decker “Royal Sovereign" 
changed to an aH-blg-gna battleship la 1 H 6 S 
WAS THIS TH1 mil “ DklADgOHOHT M 

nialned at seven feet after conversing The cost of 
the work was 3690, BOO 

The "Royal Scvirulgn," besides having been, at any 
rate, cue ut the prototypes or the modern ' Dread 
nought,' Is Interesting as having been tbo first vessel 
In which the turret principle* ur Capt Cowp, r Coles 
were put Into practice Tho first vessel actually built 
in England embodying those principles was the "Cap- 
tain." au Ironclad of 4,272 tons, which capslied in the 
Bay of Biscay on September 6th, 1870 
According to contemporary accounts, the speed of the 
Roanoke" was only C knots This Is Inferior to the 
Royal Sovereign s" »i»ed by 6 knots The latter 
teasel again, bad tuur turrets to tbo ' Roanoke's" 
three, both ships had 6% lm he* of side armor In b 
rolled plate although up till then most American ships 


had been armored am ths Inferior laminated sjatam, 
both ship* war* practical ty nxutleaa, tor the threa 
polos of the "Royal Sovereign” reached only Juat above 
the top of the funnel In freeboard there was little 
to chooae between the two. while in the method of 
placing the turrets the British ship was decidedly 
superior 

Much, therefore, as we owe to America In the de- 
velopment of modern navies, and more especially, per- 
haps, in the Introduction of steam navigation and in 
the correct placing of turrets In modern battleships, 1 
think It must be admitted that Orest Britain waa, the 
first to piles nee a prototype of the modern “Dread- 
nought” 

I have been unable to procure a picture of the 
"Royal Sovereign” for reproduction, but the aceom- 
penying elevation and plan will convey an Idea of the 
appearance of the ship. 

It may be mentioned that Russia launched In 1887 
the "Admiral Laaareff,” a three-turreted ironclad of 
3,784 tons, very similar In general design to the “Roa- 
noke.” She carried In each turret two 15%-ton guns, 
but It waa seen fit later to alter thli to one 11-lneh for 
each in view of the diagonal (or echelon) arrange- 
ment adopted in the British “Dreadnought” cruisers 
of the ‘Invincible^ type, It la lntaraatlng also to note 
that Italy led the way with thla system or mounting 
with the "Dulllo" (1878), Qreat Britain following with 
the "Inflexible" la 1881, and with four other ships a 
few yean later The only American example* of this 
system of mounuug were seen In the "Maine” and 
■Texas," the first with two 10-lnch and the second 
w 1th one 12-Inch gun In each turret 

The arrangement of the turrets la the British 
' Dreadnought" had a prototype In the French "Ad- 
miral nuperrfl,” launched In 1879 This ship had two 
turrets on the center line and on the same level aft 
and a turret on each beam Just forward of the fun 
nela. The guns had a freeboard of 27 feet 6 Inehea, 
giving them a great command of lire Each turret 
contained one gun of 13 6 inches caliber, and If another 
centerline turret be added forw-rd of the two beam 
turrets, It will be seen that the arrangement of the 
' Dreadnought" Is almont exactly reproduced It is 
strange how often we are confronted with the fact, in 
reading old books and other records, that there Is 
"nothing new under the sun " 


OTHER WORLDS IN SPACE 


BY PROF. 5. A MITCHELL COLUMBIA UNIVERSITY 


If one should look at the heavens on any clear moon 
less evening, he would see them shining with countless 
orbs of light apparently millions in number It Is a 
fait that from our earliest education we have retarded 
the terms “numberless aa the sands of the seashore," 
and "countless aa the stars," synonymous with quanLI 
ties almost Infinite, but If by the stars we moan thorn 
that can ho seen 
by the naked eye 
(and the expres- 
sion originated 
thousands nf yearn 
before the tnven 
lion of tb« tele 
scope), our Ideas 
hsve been utterly 
at variance with 
the truth The un 
aided oye cannot 
e«c millions of 


have systems around them possibly resembling our 
own solar system, and It In net outside the bounds 
of probability Lliat many of the planets about theso 
distant mini may be Inhabited by people who live and 
movu and think Indeed, this earth nr ours, of so 
much Importance to us, U a mnet Insignificant apock 
In the alnionl limitless universe 


raous distances we are from them are however very 
small, and the changes of poeltlon In tho sky so slight 
from year to year that they could not be fonnd with 
out the most careful measurements 80 from thla 
point of view the stars are fixed, and the conatella 
tloni appear the same now as they did to the Chal- 
dean shepherdi thousands of yean ago Btlll the mo- 
tions are there 


old astronomy v 



motions athwart 
the sky, at right 
angles to oar line 
of vision, tbs new 


nor yul hundreds 
of thousands for 
at any one time 
we could count 
only two to three 
thousand separate 
stars, and In tbu 
whole hoi e n » 
there are less than 
all thonnand which 
ran be seen with 
nut a telescope. A 


over. Increases this 

number largely, and with greater and greater 
scopes more and more stars are brought to our 1 
It Is estimated that the astronomer nf to-day can 
and photograph upward o( a hundred million of ut 
Flat h of these U a sun shining by lu own light. 


to supplement this 
by a knowledge of 
their movements 
toward as or away 
from na In the line 
of night, Ths reve- 
lations of this new 
branch of astron- 
omy are rsvolutlon- 
ary In their Impor- 


Aslronumers by their meridian circles have been 
able lo measure the exact petitions of these distant 
so-called "fixed" stare, and have come to th« conclu- 
sion that In spite of their names, there It none of 
them absolutely fixed In space, I e. without motions, 
new astronomy tells us that thousands of these suns The movement* of these heavenly bodies at tho anor- 
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CONGRFTE CONSTRUCTION ON THE MANAMA y CANAL 

HOW THE EIGHT MILLION CUBIC YARDS OF CONCRETE IS HANDLED 


rained eye the work which haa hitherto work* It 
t the ronatrnctlon of the Panama Canal largest n 


necessarily appear* more or leu confined and chaotic 
Although over one-half of the excavation haa been com 
plated, very little If any of the prlam of the canal 


erto placed In a «ln*le engineering work of magi 
tude It la qoestlonable whether an exception wou 
have to be made even In the case of Rome of Iho famo 


haa been excavated to ita flnlabed dimensions, and the masonry aquedncts built In ancli 


ate will probably represent the Qatun on the Atlantic side of th< Isthmus, one at 

iry of any kind whalsoever hlth- Pedro Miguel and two at Mira (lores on the Pacific 

work of magnl- aide, and the great spillway in the omler of the Qatun 

exception would dam for carrying off the surplus waters All of the 

ne of the famous locks will lie 110 feet wide by 1,000 feet long with a 

times, and the depth ovi r the sills of 45 fuel. The three larks at 



Building concrete side wall— Qatun Spillway. Sand 

outline of the eonipleled work la therefore Irregular Pyramids or Urn Orest Wall of China are not to be 
and ragged seriously reckoned In cnmiuirlnon with difficult by 

Borne few months ago. however, the work of putting draultc works of the character of those on the Panama 

In the permanent concrete structures began, and from (anal In the accompanying series of photographs, 

now on this great work will begin to take on definite which weTe recently taken on the Isthmus, one Is able 

shape and present visual evidence of Ita massive and for Ihe first tlniH to gain some Impression of the 

permanunt character massive character of the concrete and relnforced-ron 

The masonry works will not only be the largest of crete structures the construction of which Is now pro- 
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lograpli of tiio <om«t In No 2B uf lh« Qawtto astro- 
nonilquo, Signor Plo ^mannelll discusses the probable 
< n< minter between the earth and tUe comet’s tall In 
May nest At 10 A M (GMT) on May 18th the 
iimiMt will past) the descending node of It* orbit, while 
tin earth will pass the same point i Ighteen hours later 
lor an encounter between the tall and the earth to 
tako pla< e, It la shown to be norenaary that the latter 
should lie 22,100 000 kilometers (12.712,277 mllea) Ion* 
and that Its breadth should be aurh that It extends, 
from Its nils earthward, IftOOiX) kilometers (2 48B.5&0 

1 hn an ompanyln* thart shows approilmalely the 



side nr (he < hannnl 
The sand Is hroiiKht from Nom 
bre dt Dins, nlsint 40 mile* along 
the eoast from Colon It Is taken 
trnm the sand pits by rlamabnll 
hui kits, loaded Into ateel barites 
and taken lo Gatun, whom It Is nn 
loaded by n process similar to that 
of unluadln* the crushed rock The 
cement Is now being shipped from 
Nsw York At Colon the cement Is | 
transferred (o harKes nnd taken old 
the old French channel la Gatun The aluloewi 

and unloadod lo the storago yards 
Tbo rock and sand storage piles 
have a capacity of about HUM 000 cubli yards, while the 
cement yard accommodates about 100,000 barrels 
From these storage buildings, the rock, sand, and ce- 
ment are delivered through valves to charging isra 
running underneath These cars, which are olcctrl 
cally operated, carry tlin materials to the concrete 
mixing machines located nearer the locks* site nnd 
discharge It direct to the mai bines Attc>r tho ion 
crete la mixed. It Is dumped Into buckets set on flat 



The sluiceway*, eta, far rapidly emptying and ailing the locks at 
WOOD** rout 70S 0ATVR LOCK OOgDUITf. 


The On-ladod Sun la Coal, 

Pror 8 W Parr and Mr Perry Parker of the Uni 
leralty of Illinois havo made an elaborate study of oe 
eluded gases In coal, whh h Is published In a bulletin 
recently Issued by the* university As a result of their 
work It seems that two aettvo processes are set up 


to position on the locks under construction 
The general principles U|mn which the plant a 
locks on ths Pari He side Is designed are I ho sar 


n absorption of oxygen There can be little question, 
loreovor, that tho alterations proceed simultaneously 
’here sre present In the gases from all the samples 


« employed at Gatun, the mechanical detail! have of fresh drillings, nolahlc quantities of methane, rang 


boon varied to meet the local conditions tug from 18 per cent to 86 per rent of the various gas 

Tho latest report of the work, namely, that for Do- lolumea. At tho same time the oxygen present drops 

comber last, shows that during tho month tho total In a very positive manner, In some cases even reaeblng 

work of excavation amounted to 2,618,662 cubic yards the vanishing point. That this transpiration of gases 
and that the total canal excavation of all kinds is Interdependent and la of tho nature of an osmotic 

amounted to 2,811 681 cubic yards Tho material exchange ran hardly be afflrmed as an explanation of 

placed In dams, mainly at tho Gatun dam 

amonnted to 340,610 cubic yards, and dur .. . .. . ■- , ■ ^ ~ s» / 

In* the month B7.28S cubic yards of con- " -. -*"/ j / 

crete ware built up In place / j uokmm •' 

— «•> — •* / /S' * 

HALLXTT 00 n* ( ^ 

Soma Interesting moaaurea of Halley’s 0* • ** \ • 

eomet, made with the micrometer of tho t + 

Yerkes 40-Inch refractor, are published by \ ■ JJJJ" 

Prof Barnard In No 60G of the Astronoml j 

cal Journal With this large teleacope the aries 1 * recta ' * y 

comet waa quite an easy object, and the ’ r » i»^" «OI s * " n 

measures should bo good, but, as Prof Bar- - o ■* " " „ 

card suggests, tho edges of such a nebulous * \ .Tw o,,,R wT* 1 . u « mV* m«*' «• •re*’ «■ 

body are not rosy to set nn ' 3?V •£ °J^6l>iooo oo t m * 

The ineasures extend up to November 30th, n| j g * p • " i « . 

IDO# when flic estimated magnitude was l ""*»t "*n 1>oa 

about 11 0, and tho comet showed a conden i. a "t - - • - .. " Jk 

satlon of sorno 7 lm hes diameter The dlam ' cetus — 

eter of thn whole object was 41 tnebos, and ’ 

possibly an lll-d. lined nucleus was seen, but AFFARRIY PATH 0V HALLKT’S 00KXT FROM JAW ARY MR 

this rcature was very doubtful From Bop- APRIL Ith. 

tember 17th to November 14th the measured 

diameters reduced to miles ranged from 16,400 to the phenomenon On the contrary, there seems to be 
1 200 miles tin mean being 12,800 tulles, or about 1% evidence that the gases operate Independently of each 


"jo^wp | o^ssi&asosso, £ ' 


■t the the ember tool) moot lug of the Royal Astro- In the case of samples of marsh gas the exudation 
olc-Hl Soiled reported In Vo 418 of tho Observa of OH, seams to have spent ltaelf In those samplss 

i the Astronomer Royal announced that a photo- held In laboratory containers for two years. In no 

t>b secured with the Reynolds reflector at Helwan, case la there evidence of further liberation of this 

August 24th shows the enmot’s Image, lta position gas, uatn with thorough application of the vacuum 

res within 0 I2g In R A and 1 7 min In dec llna- An evacuation of the hit from two-year-old samples 

i with the position calculated from the Cowell show* no marsh gaa present The completion of this 

orrected by tho Greenwich observe exudation would seem to be reached after two months, 

ling and Knox Bhaw are to he eon- though It la well to note that by forcing, aa with a 

upon securing the first known pho- vacuum, the two- months-old sample may be made to 


yield more methane, though In relatively small quan- 
tities. on the other hand, the avidity of the coal for 
oxygen seems to be pronounced at the very beginning of 
the exposure ot the freshly-mined material, and while 
there are a number of case* where a certain agree- 
ment seems to exist between the In-going and the out- 
going marsh gas, still there are morn cases where the 
sbeorptlon of oxygen Is pronounced without any evi- 
dence of marsh gas being present In all cases ths 
oxygen nitrogen ratio shows a positive diminution of 
thn oxygen from the normal ratio of approximately 
1 to 4 with practically no evidence of marsh gaa being 
present It seems fair to conclude, for the present, 

tlnn, at least of a strictly chemical 
nature, between the exudation of 
marsh gaa and the absorption of 
oxygen 

Again, thn liberation of CH„ 
while very active In the Brat few 
days after removal of the coal from 
the ground, diminishes In amount 
quite rapidly till, after tho second 
month, there 1 b very little of this 
gaa in evidence The activity of 
the coal for oxygen, on the con- 
trary, seems to be of longer dura 
tion Samples collected June 1st, 
1806, were tested In May and June 
1908 There la marked absorption 
of oxygen In thn sample after two 
days’ exposure In the flask to nor 
mat air, while In a second, with 
live days’ exposure, a still further 
reduction In the oxygen ratio with- 
out accompanying evidence, also, It 
should be noted, of marsh gas, waa 
obtained A marked avidity for 
oxygen was shown after two years 
from the time nr collecting 
Them facti have a direct bearing 
anusnal alse. , n thc l0plc of deterioration aa sub- 

stantially denning the limit aa to 
time of that form of alteration 
While varying aamnwhat In different coala, thn loss of 
hydrocarbons for thn most part la prat tically complete 
at the end of two months These facta have a hearing 
hIko upon the matter of weathering, and indirectly 
upon the matter nf spontaneous combustion Th# ab- 
sorption of oxygen Ih undoubtedly closely associated 
with both of these phenomena The studios upon the 
weathering processes tnlnclds with these studies In 
gases, namely, that In all probability this low type or 
oxidation extends over au Indefinite length or time 
Moreover, 


values, thn conditions are favorable, aa, for example, 
for bringing about a very rapid combination with oxy 
gen upon an Increase of temperature 

How far this absorption of oxygen Is a chemical 
reaction, or low combustion resulting In CO, and H.O, 
and how far an absorption Into the molecular struc- 
tnre and composition of coal must be left for study 


In tha Museum of the l,ouvre In Paris lies a collar 
nf pearls at the point of death' Its dcath- 
ar — bed Is a plaque of velvet, and It Is the large 

collar that was part of the personal estate 
>, of Thiers and once belonged to his wife It 
Is simply set and has no artistic valne, Its 
v, material value, however Is estimated at 
360,000 It consists ot 14B pearls In three 
rows, the total weight of wblrh la 2,087 
grains, tho three largest pearls or tho col 
** lsr wolghtng 36, 39, Bnd 51 grains respec 
tlvely. This collar must "die”, every day It 
loses another degree of Us luster, and In 
the course or the present decade It will ■be- 
come as dingy as a much-worn wreath of 

WhyT Because pearls keep their Incom- 
er £ parable sheen only when worn by women 
and come Into habitual contact with the 
gentle, eoft, nnd warm skin of ths wearer 
"* When, for Instance. Queen Augusta died It 

O waa found that her magnificent strings of 

pearls were likewise In s persistent decline, 
and for the reason, indeed, that for many 
years the had not worn tham cm her bare neck (which 
f»ct was explained by her age) but only around the 
fabric of the neck of her waist. At that Um« a treat- 
ment of baths in sea-water waa prescribed for them 
by experts, and for several months, nndsr obvious 
necessary precautions, they were sunk into the tea 
and thus recovered their old luster 
When, for Instance, a collar of pearls is taken from 
the neck, where, subject to a temperature of 40 deg 
C, approximately it has lain for hours, and la laid 
upon the marble plots of tha drawer, which is per- 
haps only 30 deg. G warm, It feels, so to spaa*, a 
(Concluded cm page m.) 
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11 unuai nasixm . 

To tbs Bdttor of the Blikstimc Amoican 
Tour correspondent who replies to 107 problem cer 
thinly has not studied the question very closely 
Then la absolutely no doubt as to the possibility 
of the solution for taklna any single number, It Is 
quit* trident that the remaining 14 numbers will 
make 7 pairs, eat.h one of which with thu taken num- 
ber forming a different combination of throe What 
one number Is capable of doing, every other Is like- 
wise. So &St certainly proves that 7 combinations as 
told are possible The question Is, how can this or 
any other tfttllar problem be worked out without a 
haphasgrd shifting til) you got the solution T 
Find thgi' system The problem Is all right 
New T«1( city H ran an 8 Ricerara, PhD 


i In dead weight would sink the 
even lower In the water A 
previous letter appeared In your Issue of August 15th, 
1908, and since then changes of this character have 


i takes up 


OMUttlTIOIl or A K1TE01 » /LIGHT 

To the Bdltar of the Bciumnc AuraiCAii 
I ban a#n no mention In the newspaper of the 
motoor that- fell west of Corrlngton, North Dakota, on 
January 10th. It was seen for seventy miles sonth 
of B tree t or. North Dakota and passed over ns with 
groat sp eed. It burled Itself six feet In the ground 
about seventy miles north of Streeter The heat pro- 
duced wag so great that for forty-eight hours no one 
could approach It closely notwithstanding the fact 
that the ground was covered with sdow and was 
froaen to a depth of four feet When the meteor 
p speed over our heads from a southwesterly direction 
to nortMast. It ahone most brilliantly The noise 
whteh It produced can be likened only to that of a 
very hugs cannon ball in flight The diameter of the 
meteor Is 50 lnchus It has bi-eu taken out and sent 
to Bismarck J J Ron 

Streeter, N D 

•OKI ITHAHGK AHUCAL IH8TIKCTI. 

To the Bdttor of the 8< isntipm Amkuican 

Two Items In your science column of January 8th, 
1910, Interest me That about the return home of the 
kitten and cat becaune there are scientists lu your 
own city and elsewhere who have held doggedly that 
the special sense of this wonderful ability to go back 
home Is net a special sense but the result of some 
sort of observation, although the cat may be blind 
folded They even (IhIiu that homing pigeons find 
their way bai k by obsc rvlng ‘ the llu of the country ’ 
While this Instinct Is by no means unerring, and is 
developed to a much greater extent In some Individ 
icala than In others, there seems no Justification Of the 
denial to these lower creatures of a faculty of orten 
tatlon or traversing which man imaaeasos In only a 
small Uugrc-c There are many Instances where the 
return has been made over a route very different from 
that of the outgoing Jourm y and could not havu been 
Influenced by the topography, even If It could have 
been observed 

The other Instance Is that of the magpie which was 
fond of nibbing tobacco and Its ashes Into Its plumage 
as mentioned by Iho writer In Kosmos This Is of 
special Interest to me because I had made a similar 
observation on a bluejay — a relative of the magpie — 
and had never so far been able to confirm It from 
any other source Fortunately as long ago an I8B0 
I recorded It In my little book "Tho Btory of tho 
Birds 1 ' (Appleton) from which I venture to quote 
"I saw him (the Jay) engaged in tho walnut tree 
one day In late summer In a manner that made me 
fear that his bath had not boon sufficiently effectual 
He would pluck off a leaf, lift his wing and rub It Into 
hla plumage I saw him do It repeatedly, and since 
walnut trees have a pungent odor and are disagree- 
able to Insecta, I feared that he had some guests that 
he waa trying to get rid of If this theory ahould be 
correct bore waa a case of a bird using perfumes 
with at least good Intention*" (Pago 143 ) 

It la well known that dogs and other mammals will 
rub their bodies Into or against something that Is 
strikingly odorous, for tho sake of the perfume only 
In which they seem to delight,' but these two are tho 
only Instances that I know of where birds are re- 
corded aa doing the same. It would be Interesting to 
hear from any other Instances — If there are any, aa 
Is likely Jams Nxwton Baskctt 


To the Bdttor of the Bcmntiho Ajimicaw 
In a letter to the Bcunnnc Awraicaa of September 
5th, 1908. a correspondent, Mr AB Wingfield, rug- 
grated the re-arming of our "Cooneotlcnt” class of bat- 
tleships with four 13-lneb gnu In place of the elfht 
8- Inch that are now carried In the main battery of this 
type. The Editor's comment at the time waa that the 
greater weight of 11- Inch gun euptaeements on the 
beam would necessitate too costly structural strength 
entnga to Justify the change, that the (-Inch armor 
protection would bo too light fpr thus empUu jmeots, 


I know that If the l 


tills matter, lu Influence will be brought to bear 1 
naval men, the object In view, of course, being to 
make dreadnoughts of the "Connecticut ’ typo and 
semi-dreadnoughts of the ' Ocorgln" clean. The younger 
officers In tho navy whom I have questioned In regard 
to this matter are nnanlmoualy in favor of thaw lm 


As armed at present, the "Connecticut’ and “Goor 
gla' classes are not as efficient aa a comparatively 
small additional expense could make them, and In 
view of the conceded superiority of the all big gun 
type of ship, It seems worth while to tonslder how It 
would be possible to so reconstruct the above types as 
to make them more formidable against dreadnoughts. 

The pre-eminent function of a battleship Is to con- 
n n tratc the greatest efficiency and power lKMuilble In 
a single vessel The armament of the “Connecticut” 
class consists of four 12-lnch eight 8 Inch, 12 7-Inch, 
and twenty 1 1nch, of which four 12'a, four 8's, six 7'a 
and eight 3 s can Are on broadside The "Georgia" 
tjpe mounts four 12 inch, eight H-lmh, twelve 6-lnrh, 
and twelve 3 inch, of whlth four 12'a six 8's, six 8 a, 
and six 3’s Are on broadside Now to rnnverL these 
ships to dreadnoughts It would be necessary to mount 
one 12 Ini h guu In place of the two 8 s In each of the 
beam turreU keeping the emplacements aa they arc 

As the 7 inch guns are loo small for battle ranges 

and too slow for torpedo defense they could bo sub- 
stituted by tho 6-Inch rapid flres which are now being 
mounted on all our new dreadnoughts. With say 
eighteen of those and a few more 3 pounders In place 
of the present twenty 3 Inch gnns, the change Is com 

plete and you have a vessel the equal of the “Michi- 

gan ' typo which are really powerful dreadnoughts on 
a “Connecticut 1 dlsplacimi nt 

In the “Georgia 1 class the same renovations could 
he made, exmpt that the four superposed 8's would 
have In be retained and the six additional li's omitted 
The 'Idaho' and "Mississippi" lould be similarly 
I realt d Under this arrangement tho armament of 
the two classes would now he “Connecticut' eight 12 
lm It and eighteen h-lmh with a broadside Are of six 
12 s and nine R'a ‘‘Georgia" six 12 lutli, four 8 Inch, 
and twelve K-Inch with a bmadaldu Are of Ave 12*. 
four 8's, and elx r. s Then our two ' tdahna, four 
'Georgia*, " six “ConneotUuta " two 'Mlrhlgans" and 
two "Delawares' would mount 124 12ln«h guns In 
etead or 84 as nt present, and would prartlially lie a 
dreadnought hoot The benefit* from these changes 
are as follows 

1 A homogeneous broadside giving greater ion 
eentratlon of Are at battle ranges 

2 A simpler system or spotting uud Arc lontrnl, 
with ouly one rnnga to get and only one catlber of 
gun (excepting the four ‘Goorglai") In tho main bat 
lery 

J A greater eflklonty of ordnamo resulting from 
more uniformity In ammunition and consequent speed 
In handling 

4 A better organisation tor and thu quicker dellv 
ery of shell 

A An opportunity offered to hold former 7 luck gun 
crews In r verve for turret crews 

8 The c Imlnatlon of unwieldy and Inau-urah mid 
die batteries with large crews necessary to their serv 
Ire In exposed itosltlnns 

7 A smaller number of mon In action at the same 
time and behind heavier armor (L c, turrets only) at 
battle ranges 

8 An Increase In the efficiency of toiqiedo defmw 
by a gun more practicable In every way than tho old 
caliber, which was Ineffective at 3 100 yards and re 
qulred the same number of men to handle It 

t Tho lightening of the armor belt and bringing 
H higher out of the water, where It belongs 

10 The placing of the entire main battery behind 
turret armor 

Now as to the cost For one battleship of tbo "Con 
noctlcut" class to be Improved a* shown above, the ox 
pense would consist chiefly of the price of four J2lnih 
and eighteen 5-lnch rifles, and the remodeling of the 
8-lnch turret! and handling rooms The 5-lnrh guns 
could occupy positions behind the old 7 Inch barbettes, 
on the gun deck the 8 Inch casements (slightly en- 
larged) on the main deck and new mounts for the 
superstructure I do not believe that the structural 
part of tbe ship would need strengthening in any way 
Moreover, all these discarded eights, sevens, sixes, and 
threea could be mounted on smaller cruisers, where 
thsy could do the work required of them, and thus 
money on new construction coaid be saved 

I think that you will agree with me in saying that 
with those Improvements mad( our pre-dreadnought 
typo will not only possess far grenter i-flhlenry than 
they do now, but also that they will bn able to stand 


in the flrst line of battle with future dreadnoughts 
The real question Is this Is this greater efficiency 
worth Ita oostT In vlow of the slight difference In 
the cost of maintaining In rnmmlHiduii a “ConnnctI 
cut" and a "Delaware," T think 11 Is and the Scirv- 
Tino Am rate an can do a lot toward making these 
paper changes realities. llvsnin M Ktxwan 

Brooklyn, N T 

| In publishing this Interesting stud) nr a much 
mooted question, wo would point out that It seems to 
be the unanimous opinion of naval men In all navies 
that tho re-armlng of tk< older ships does not |«y, 
that all appropriations for tonstructlon should bo put 
Into new ships. Such changes as are suggested above 
wonld Involve enormously costly structural work on 
the hulls There Is no room for 12 Itub guns In the 
8 lm li turrits — ffin ] 


The publishers of the BdFXTirii Ampkiian have 
lsaued a new catalogue of the Bhkntivk Avifsic a n 
Bpwjcmknt In which 20,000 articles are listed Many 
of these articles have been translated from foreign 
publications which are ordinarily lnacresalblo to Kng- 
llsb-spoaklng readers Many of them also are papers 
read before the learned scientific noddles of the world 
and accesalblo only In a few large publli libraries 
The articles are all carefully Indexed no that the best 
Information on any particular scientific subject may 
bo found In a few minutes. The catalogue will be 
Beni gratuitously to all who apply for It 


The « irreat Supplement. j 

The current 8m t i.fmfnt, No 1781 contains some 
remarkable pictures of thu Seven Wonders of the 
World, together with a good arllrlo on them "The 
Practical Utilisation of Insett Parasites'' is the title 
pf an artlile which will Interest the farmer Another 
luBtallmenl of tho Munrne and Hall paper on "Com- 
bustion und Explosion, a Primer on Exploelvos tar 
Coal Miners’ la published Home new uses of paper 
are described Mr D A Arthur contributes an artlcls 
on Chlneso calendars Since the Chinese have Just 
I blebrated their new year, this article comes out with 
particular timeliness H A Humphrey's paper on an 
Internal-eoiubust Ion pump Is concluded Iswiiardo da 
Vlnri, perhaps the only truly all-around genlua of the 
world, is the suhjeit of an excellent article by Edward 
P Buffet The Wright Injunction la summarised and 
llluelrated 


Cornel, Duo to Uoluro Tkb Year. 

In addition lo Halleys, two other comets are duo 
to pass through perihelion this year Tho first Is 
known as Teiniiel ■ second periodical comet, discovered 
In 1873 July 3rd at Milan Its period Is about 5* 
years, and It waa re-observed In 1878, 1894, 1899, and 
1904, making Its jierlhellon passage, on the last occa- 
sion, In November. It should therefore return this 
icmilng spring D' Arrest's louiet, discovered In 1851, 
Is tho second object, and Is due to return during the 
summer of this year Its period la about 6)4 years 
and It waa re-obaerved at lls return In 1857, 1870, 1877, 
1890 and 1897 but It escaped observation, being un 
favorably plai ed, In 1903 

Mr Lynn, who gives these iiartlculars In No 418 of 
tho Observatory also recalls soma ol the historic oc- 
eurnuies which bavo colntldod with the returns of 
Halley s comet 


The SrlrnfMe Americas Fourth PI uimI js Ink. 

Tho rtadprs o' the SMFvnru An fiic an have hardly 
forgotten the Hdltnili Aurjui an h Prise Competition 
for the best simple explanation of the Fourth Dimen 
hlon The prlxe of |fi00 was awarded In Lieut -Col 
Graham Dinby Fitch, USA Ills essay wns pnhlished 
lu the Hi ifstifii Am tun an for July 4lh, 1909 and 
three others whhh were act orded honorable mention 
ly tho Judges followed In successive Issuus 

It seemed to the Judges that of tho 245 osra.vs sub- 
mitted, a certain number showed more than passing 
merit Inasmuch as thu popular literature on tbe aub- 
Joct Is by no means extensive, the publishers derided 
to lutrust to Prof Henry P Manning of Brown Uni- 
versity, one of the Judges the task of wleitlng some 
of the best contributions This Prof Manning haa 
done These eseays together with the essays which 
were awarded tho prim and honorable mention, are 
now published In n hook whirh has just been luued 
by Muon A Co publishers of the 8( irNTim Amfbipan 
An rlaboralc Introdm tlon Is provided by Prof Mao 
ring, In which he critically and yet simply dim mines 
fourth-dimensional geometry and gives an excellent 
Mbllngraphy on the subject The book sells for $1 50 
end ran b° ordered through any newsdoaler or book- 
seller 

Thu deepest coal seams mtnsd In Amerha llo above 
a depth of 2 300 feet some of the coal mines In Eng- 
land are developing seams St a depth of 7 CM fleet 
while real mining Is ‘carried on at a depth of about 
4,000 feet In Belgium, 
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The Heine near the mint. 


Tha Inundation of Paris made many of tlio atrootn should have stood In a lake for days and days without Oennevllllers. Its community of 10,000 persona was 

cf that metropolis as navigable aa the canals of Venice suffering Injury Many of tha historic buildings of driven out by ten feel of water 

The highest point readied fay the water was 31 feet Paris were flooded, but fortunately the art treasures Paris may now be considered safe from water, but 
4 Inches abovH the normal at the Punt Hoyal Not seem all to hsre been preserved with little nr no the danger from sickness still prevails The stench 

since the hlslorlt flood of Ifilli has Paris been visited Injury When the saturated ground dries out and con- of the stagnant water and of the drowned animals 

b) auib an Inundation On January 29th the watera tracts, It may be that some of the buildings will settle will undoubtedly continue for days. The Purls health 
began to fall, and the city for the flrst time began to uud possibly collapse The Louvre, although flooded, nuthorlliHS will find difficulty In coping with that 

tael sale Even aa It was, the Heine was swollen to was still able to serve Its function of bousing Its price- situation 

thirty times Its ordinary volume and the current raced less paintings and Its slalum The great shops could The actual cause of the flood has not been fatly 

to the sea twenty times faster than usuul The banka not bu opened on account of IbH water The fsmoua revealed Some explain It geologically by arguing that 

have been overflowed for from half a lulls to u mile '1 heatre Franvals still gave Its performam em, but it the baaln of tho Heine had become aaturated during a 

on either side That vast and wonderful sewer system used isndlos as U did luuk In the days of MoUCre mild winter, characterised by heavy rains and little 

which figures so dramsthally in VUtor Hugo's ' I<es It was but natural that the Chamber of Deputies evaporation It will be safer before accepting this 

Miserable* and which baa been dwelt upon time and should have continued Its sessions An exhibition of theory to await tbe Investigation of the municipal 

time again m every guide book of Paris, and that fright on the iiart of the legislators would undoubtedly engineers. Only when the floods have subsided and a 

Intricate system of subways which handles the vast have heightened the public terror As tl was. the careful examination can bo made, will the full measure 

tiaffle of Paris, have both played their part In this members were ferried across the square to the chain- of tbe disaster be ascertained The accounts of burst- 

■ atastroplie They served os conduits for the flood her The old Latin Quarter and the Champ de Mars, lng sewers and Bubwa>s and caving streets point 

Huge as they are, they were unable to cu|io with tho the Rue Huyale, the Boulevard Hausamann, the Place Indubitably to tho necessity of reconstructing much of 

turbuleut waters Pavements were pressed upward, du la Concorde, the Champs Elysed* were swamped the famed Parisian sower and subway systems. It 

and the water bubbled up Into thu streets Apprchen Naturally tho subways suffered heavily Only the will probably bo months bofore Paris will conduct 

slon was toll for the safely of the monuments of tho Osre du Norrl seems to have escaped. The station of bualneaa aa It did before tbe flood 

TYenoh capital, an apprehension whhh la not yet 8L Laxaro seenm to have suffered moat severely As The engineering aspects of the flood have been attf- 

Ktllled It seemed almost certain that their roundv It was, the suburban traffic was entirely cut off, so that flrlently din timed In our editorial of February 6th. 

tloas would be sapped II aimaks well for (ho work of tho sparing of the (>are du Nord served simply to For that reason the results of this Parisian Inundation 

Krauh engineers that none of the twenty four bridges give the frightened populace a place of questionable sued not here be dwelt upon again It Is clear that 

that span the Heine was carried away, and that It was refuge Fortunately the watera rose so gradually that either tho channel of tho Seine must ho widened by 

found necessary to close but eight of them On tho the Inhabitants of the sewers (the theme of many a dredging, by the removal of river piers, or by the 

ether hand, those bridges undoubtedly helped to dam thrilling French short story) and of the basements Inordinately expensive construction of an artlllolal 

the waters and to aid In the illys Inundation It and sub-cellars of Paris were able to escape. Suburban waterway around tbs city, a waterway which will 

apeak* well for the architects and masons of tho towns lying somewhat lower than the city hare suf- serve the purpose of diverting tho surplus of tho Seine 

middle ages that the famous Cathedral of Notre Dome ft red Tho breaking nf a dyke completely Inundated la time af flood and of dlacharglng It below the city. 
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Tift total ana of the paat bogs and moon of Ger- 
many la more than 3,000 square mllea, of which about 
two-tfUm an altoatod in Hanover and Schleswig-Hol- 


ot an attempt at reclamation, which la helm carried 
on with gnat skill and energy, though unfortunately 
with a degree of secrecy which makea It difficult to 
aaoertafn the exact facta, although the undertaking la 
of the gTeaflit and moat general Importance It la 
‘ - f not only to raolalm the moon for cultl- 


otf- settlement, but nlao to make t 
electric < 


vatlm 

aoereW, of e n ergy which 
fuwj. 

reat iar Ufkt and power 
to tMghiMtMadlng region 
wttl*Wip|Htia of thirty 
mil aft Maatrio light, thua 
oMalnad, U already aup- 
pHe* to Smden. V 


on an Inland In tha hog at tho Intersection of two 
main road*. From this point wires, supported by 
polea, radiate In all direction*, aupplylng light and 
power to tho whole counlry for many mllei around 
1 canal la bordered by several rowe of polea 
and wlrea, one for the telephone, another for the poat- 
digging and agricultural machinery, a third for the 
htgb-tenalon alternating-current long-dletance eervico 
Current waa to bo supplied to the eurronndlng cities 
In November of this year Tho elation la equipped 
with two steam turbines of 1,800 horse power each 
The great plow* uaed for the excavation of the innate 
have long been driven by electricity Thu peat dug 
each day la compressed by electrlo presses Into 4,000 
blocks, which when dry arc used as fuel in the contra] 


r use fa various lndus- 
lee. The district to be 
d Ilea between the 
i canal on the 
north and the Nordgeorgs- 
tahn cabal on the south, 
betwee n which a connect- 
ing canal will be con 
■t runted. Short canals will 
connect the system with 
the canals of the older 
moor colonies to the west- 
ward, In all, 38 mllea of 
new canals will be re- 
quired Their construc- 
tion will necessitate the 


acrea of moor, from which 
It la estimated that noarly 
S50 million cublo foet of 
paat will bo obtained If 
this work were done by 
the old Dutch mothod, the 
canals would not be fln- 



when dried will turnlah 1 1/3 million ton* of fuel poat. 
Tbla amount of fuel alone would supply tho central 
station, producing live million kilowatt hours of en 
ergy for sixty-alx years On each side or each canal, 
a strip 186 feet wldo Is to ho cleared of peak for culti- 
vation and settlement The peat thus obtained, added 
to that obtained from the canals, would enable the ca- 
pacity or the station for tho duration of ita charter to 
be tripled 

An Idea of tho cost of the elect rlr light and poser 
thus furnished may bo gained from the contract re 
cently concludod with the town of Baut, In whlih the 
price of lighting current la flxod at about 10 u-nts 
and that of power current at 6 cento, per kilowatt 
hour At these rotes a 16-candle carbon Incandescent 
lamp or a 40-candle metal 
filament lamp would cost 
about t>j cent per hour 
and nn arc lamp from i 
lo 8% cents |H>r hour ac- 
cording to Its tandle 
power Thus the Frlodc 
burg bogs are to be util- 
ised as u field for coloni- 
sation, as a source or light 
for tho surrounding noun 
try within s radius of 30 
mllea, and ns a aheap and 
reliable Bourne of power 
for all tho cities and farms 
of East Friesland. Al- 
though all the hopes which 
havo been built on the en 
torprlso may not be ful 
filled. It In already certain 
that the reclamation and 
cultivation of bog land 
has entered upon a new 
and promising stage of de- 
velopment In consequence 
of this application of elec- 
tricity It must be admit 
till however, that on tho 
Frledeburg moor tho con 
dlllons for reclamation 
are especially favorable 
Tho tend la in general 
level, and it hoe already 


the great Parte Hood, 


and smoothed by burning 
The roads through the 
moor are already bordered 


labed In several denudes, during which period the price 
or peat, already very low In this district, would con- 
tlnua to decline Both of these difficulties wore 
avoided simultaneously by the adoption of electrical 
methods, by which tbe work of excavation is carried 
on very rapidly and supplies its own fuel In the cen- 
ter of tho moor Is a boiler plant, which consumes peat 
exclusively Tbe problem of course, will be still more 
simplified when a method of producing electricity di- 
rectly from heat Is developed 

The first settlers established on the Frledeburg moor 
will carry on what Is known as surface cultivation, 

and will at the same time gather peat, which they will 

sell to the electrical company, the charter of which 

runs for aevunty five years. Aa the high moor Is thns 
cut down the method of cultivation will be gradually 
changed to that which Is employed In the low-lying 
moors of Holland 

All of the energy Is supplied from the central power 
station of the Siemene-Schuckert Company, situated 


station la lbs gas gr aerators 40,000 cubic foot of fuol 
gas and 30 pounds of ammonium Hulphato are obtained 
from 100 pounds of peat. The loinbustlon of this 
quantity of fuel gas gom rates 273 horse poa<r hour* 
of energy, while the sale of the ammonia compounds 
pays a good Interest on tbe capital Invested Con 
tracts for supplying light and power lo most of tbe 
surrounding towns nnd cities havo already boon 
signed. The duration of the contract In mosL coses Is 
forty years, while the (barter of tho Siemens Brhurk 
ert Comi>any will remain In force seventy five years 
Tho area assigned for cultivation and settlement com 

prises about 17 000 acres Tho digging of thu cannl 

requires the poat to l>o removed from a strip about 

ICO feel wide, so that the construction of the VS miles 
of canal will Involve the stripping of 800 acres The 
average depth of the jieat Is 11% feet Deducting tbe 
superficial stratum of 70 Indies, which la rampant 
tlvely worthless, the digging or all the canals will 
produce about 247 million ruble feet of peat, which 


with rankly-growing grass 



Commander Robert E Peary has been made a roar 
admiral of tbe highest grade and with maximum pay, 
so far as tho Benalc can accomplish such recognition 
of his services The bill recently Introduced by Sen- 
ator Hale was favorably reported from tho Committee 
on Naval AITalre and promptly passed without dla- 
c cession 

The bill authorises the President to appoint Com 
mander Peary a rear admiral with an extra number 

and places him on the retired list An amendment 

was adopted giving him tho pay of a rear admiral of 

the flret grade 

The top note h pay of a rear admiral Is $8,000 a year 

and that of the same officer on the retired list throe- 

fourths of hte nrllvt compensation Thus Admiral 
Peary will recelvo $8,000 a year for the remainder of 
hte life. 



not auiT ran noon. 
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Industrial Chimneys and Water Towers of Concrete Blocks 

BY H. PRIME KILFhtR * 


ld.nl mu rill I III r.iplil mitliili uf fmtoiy < hlnracys 

I mill} cllft’t ■ 1 lit HyntfliuH In whl.li armored inmrnln 
is 1 iiiplnyi il luit tiny all have some |irlmary form o( 
scaffolding In their designs Thin la the underlying 
n mum why tliow ihlmmyn mnnot hi . unslruiltd oinrH 
(>| nnunilrally uml rnplilly The nitlhnd nr t nmttruoMng 
. Ilium. v * nf u. ii.ii Hi It inrilili d 1 mu nli lilwki In tile 
111 1, 11 Mini of V Diiiiuih h 11 fiiKlnmr null mrliltmt o( 
I 1 iihhi Ik Htlgliiiii II Ih ■ oul mill il In Innii Molilioj.r 
■ I KIN 11 No nr hi inn. N who riirnlnln d I In) dalfi and 
■•lmtiiMmiiliB rnr (In iirrm lit nrtl.l. Tho system In 
iiulnhlo for its hiiii|iIIi II y IN IniiiiU or rnrni Its won 
limy In iiikI, mill IN adniiiublllly In rapid luUHtruillon 
Thu ililinmya nn llki nil otln ra In thnt tint are 
1 onipiMi-d of thru pmN tin* rnnndallon Hie hnae and 
I he Hlmfl Tin KhnrL Ih ror tiled of relnruried iimirste 
of a Hpei ini di Hlgn The 
form or I he him kn Ih Hhown 
In tlm u. company Ing din 
gram Thu numbi r of 
blmkK In each course al 
ways remains the name, j < t 
there Ih a taper to tlm 
(hlninny They an plat id 
In regular horizontal 
couraog lo the required 
height and upon tho top la 
placed a upeilal tapping 

blwk or either ciinireli 
taat Iron ur luL alone 
Tho bulldira work on 
a rough plat form and from 
(he Inlorlnr of the Htriu 
lure and eaili lilm k la n 
rolvid by (hero ready for 
Its particular position 
Two men ara uaunlly ora 
ployed ahovo In laying tho 
block!, and two below lo 
hotel them to the platform 
Tho blorka In each ane 
reodtng course me ptnied 
In tho oppoalte dim lion, 
that la In say. all 11 m even 
rounies alii have tin sain, 
dint I Ion and all tho odd 
eon no a will take tho re 
verae of Ihla In thin man 
ner, tho joining of the 
blwka of ono courao 
where they do not ineel 
perfectly will ho mvired 
l»y llio hloeka In tho lourao 
above An abown In thi 
diagram eaili blwk Iihh 
at one of lla ixlrtml 
flea, a ‘ hook ' alnillar to 
the ahape of the bllir 
'It " Thin "hook” foniw 11 
hollow K|iaii whli h ex 
lenda tho full length ur 
tho chimney and of course 
there will be just a* many 
of t lieae hollow spaces as 
thin are aides to the 
chlmnct Through tin hi 
vcrthal luillnw spn. oh an 
plated vertlial Iron luda 
B, varying In dlaiueter ne 
cording to tho height of 
tho strurturo At eai h 
course these rods are tied 

or bound to the courses by t '-shaped flat Iron yokes 
K Thcw< In turn, are wired to a small Iron rod 
P which la plated between the courses horizontally 
Bnd In a groin 1 made for It In the top of the blacks 
The placing of the \1rtl1nl rods In the openings 
nnd not In tho substance of the shaft proper forms 
an Important adinntagi of this system The rein 
fommsnt Is thus kept at a low tcnipcralure, and Is 
not subject to tho Injurious cfTctN which would arise 
from unctiiial expansion If tin hIhpI was In the cen- 
ter of the nmi* Kerro 1 oneritt Is Indestructible by 
fin* so long ns the tempi intuit of ilcrnmposttlon of 
1 0111 rote (h nut n>si In it lull It uiiihL In n inomliercd 
Mill ullliiiilgh the 1 ih till !• otH of I xiiaiiHloli of ntnenl 
lire flu name, Uu to-eflh louts of ■ ondut ttbllllv are 


vi ry different, and fracture Is likely to arise If, from 
this cause, tho temperature of the Iron exceeds that of 
the concrete Consideration of tbla condition Is espe 
dally Important In the raw of a structure which la 
heated on ane Hide only, such as a chimney 
A clever Idea In conneitlon with the design of the 
blocks Is that there Is need for only three, or at the 
»t, four hIuw of hloeka for thu average chimney of 




each succeeding course has a d 

taper of the 

chimney is obtained, Aa the longest blocks on sons 
three feet In length and the distance acton tho semi- 
circular opening about six to eight Inches, It la possi- 
ble to make a considerable taper In this manner For 
a taper of ltf to 2 per cent, tbs aU»<jj)f tl 
Is changed every forty or fifty feet TP*'**' 
of course, be laid with absolutely no ft 
one stie, only, of blocks Is used 
been constructed on this plan, but tMra» 
lu not so graceful as those having a iflOl fogir. 

The concrete blocks are usually madf-Ot tb* chim- 
ney site, although they can of course bg. molded at a 
concrete block factory, and this may bsAcoaoadeal la 
case there are several chimneys undefe 
in the same district The proportions f^r tha 01 
mixture vary somewhat, but thu usual 'mixture con- 
sists of about fire parts gravel, throe of sand, and two 
of cement Dust of stone Is used sometlmn. and has 
given very good results. From nn archliantuml point 
„f view, the chimneys constructed with this system 
present a pleasing appearance Being thinner than 
brlrk chimneys, they rise more gracefully than their 
liases, and yet tho strength and stability which thay 
actually possess la at once 
suggested to the eye by 
the appoarmnrW Of strength 
which Is presented by the 
protruding rounded ingles 
A number of chimneys 
and water towers have 
boon built in Europe after 
this system, and the two 
photographs presented in 
connection with this art! 
rle show a water tower, 
and a combined water 
lower and chimney Thu 
water tower which is lo- 
cated in Urn lo, a suburb 
of ItruHHclH Holgtom, will 
ho lined In connection with 
(hr MHO exposition to be 
held In that city The 
towir and tank have a 
height of 14B fort and tbe 
latter has a capacity of 
»N0,0n0 gallons The struc- 
ture Is circular and Is 
built rntlnly or concrete 
blocks and without mold 
Ing of any kind excepting 
that need tn the building 
of Hip concreto reinforcing 
struts surrounding tbe 
base of tbe tank proper 
The inside of the tank Is 
built up In practically six 
hIotIps connected by a 
winding stairway These 
different floors are divided 
Into rooms which will all 
be ouupled by onglnoers, 
forenun and other work 
men during the exposition 
The stairways are placed 
along the outer walls and 
the wbipt remains In tbe 
center Inclosed by a con 
crete rovering of square 
cross section 
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1R0 feet high and with a taper of ope to three per 
cent This Is made possible by the following arrange- 
ment The molds by which ths blocks are made con 
slst of but throe cast-iron plates, held together by 
wooden stop blotks, and three ordinary Iron clamps 
Different slsea of blocks can be made therefore, by 
simply changing the relative position* of tbs plates 
nnd the wooden stop blocks. After the blocks Are 
molded, they are plsred In tbe following tnspner 
Take, for Inatanco, tbe first row, at the base Here, 
naturally the blotks are of the largest slse, and tbe 
arm of the block the longest, Ths arms of tbe blocks 
In thU ■ nurse nrc placed Just to the edge of tbe hooks 
of tho hlmks and In the 
placed Just u little farther Into tho books, and thus 


oiled In cold weather, as 
the oil freeses In the oil 
boles and the cups, and the 
oil upon the waya,of the 
lathe and planer becomes stiff, ceasing tho machines 
to work hard A good oil for winter Use Is made by 
mixing graphite with cylinder oil until In a thick or 
I«aty consistency, and then adding kerosene until It 
flows freely This oil will not become stiff at 14 
degrees below sero, and la valuable to tl 
machinery outside or In cold shops —Power 


In hta presidential address to tho American Street 
and mterurbau Railway Association, Hr Shaw, at 
Denver, said that la round numbers thus an 1,360 
street and Internrhan railway computes in America, 
with a total of 35 000 miles of aligtetnok and 76,000 
paaaeager care. The passenger carried turn 
10,000,000, and tbe grow taco** 1*4,000,000. 
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TIE OOHIIRUCTIOF OV AS nmWTXO KLIOOF 
DETECTOR. 

■r sioaiia r ran 

The detector described horn U ooo that can easily 
take the namu ' Improved,' being a radical departure 
from the roannlr-adjualed detoctora generally used 
If properly constructed and connected, It will easily 
pick up wireless messages sent from very distant 
points. The comimnent parts are shown In Fig 1 
The bane of the Instrument Is fashioned from hard 
robber, 3 x 2 x ft Inches, ft inch holes are bored In 
It one Inch from either end A support for the t ryslal 
tup la made from annealed brass, 4 Inches In length 
ft Inch In width, and 3/18 inch In thickness It Is 
bent to an L ahapo, as can he soon In Fig 2 
The rrystal cup Is turned from brass rod ft Inch In 
diameter It Is threaded, as soon In Figs I and 2, to 
At a thumb nut The crystal Is fastened In tho i up by 
means of lead This Insures a good tontact Tho ad 
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■EOTIOVAL VIEW OF THE AOEMBLID DETECTOR 

Justing mechanism ian ho made to mnvu a steel lmlr 
spiral, the point of whl(b makis contact on the slip on 
10 the thousandth part of sn Inch The phosphot 
bronze strip upon which the spiral contact Is Instuned 
Is 3 Inches In length, ft Inch In width, of No 28 H * H 
gage sluet It Is bolted to a tube of brass which In 
turn la fastened by means of a murlilnu strew to the 
hose This strew strvea also bh a binding posL The 
brass post supporting tho adjusting screw Is ot 3/18 
Inch brasB of the name stock as tho L-shaped post It 
Is 214 Inches In longth, % Inch In width, and 3/18 Inch 
In thickness. A ft-tm h holt Is bored ft Inch from 
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•onoin FOB THE BRUTAL AXD THE ADJU3TIH0 
BETIDE. 


one end to sdmlL the machine screw that binds It to the 
brass Lube Another hole Is bored ft Inch from the 
other end and tapped to lit the adjusting strew The 
adjusting screw has a large knurled rubber handle for 
adjusting purpoeoe, also a lock nut to be tightened 
when the detector Is at Its most sensitive point 
This detector Is comparatively eaay to construct and 
is Inexpensive The one undesirable quality In silicon 
detectors — their ability to get out of adjustment- -Is 
almost entirely eliminated in this detector, due to the 
use of the spiral Instead of the solid contact 


The Wlmihurst static electric machine, as Is well 
known, consists of two glass i Irdea revolving on a com- 
pound axis In opopslto directions. As usually made, 
this machine Is Inferior to the Toepler-Holtc type, al 
though somewhat cheaper to make, and superior In 
simplicity The latter quality has been without doubt 
one of the chief reasons why It Is In general use wher- 
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ever the small electric discharge this will 

give as commonly made, wlU answer the pirpoae. 

In building both kinds of thuu Interesting ms 
chines It Is the practice to varnish the revolving glam 
circles with white shellac dissolved In. almbol In tile 
higher grade machines the beat quality of shellac and 
grain alcohol are used for this varnish bufVor the toy 
variety wood alcohol and the chnaiiest grades or shellac 
are used Somo years ago the writer was building 
Loth Wlmshurst and Toepler Iloltx atatles, hut was tin 

able to obtain a discharge from the Wlmshurst type 

that could compare with tho other kind, even when 

the glass circle* were of the same diameter 

Tho development of the machines In both cases had 

extended over a series of years, and It waa supposed 

the limit was reached. Al this tlmo the Toepler Holt* 
niucliliicH were Riving with 28 Inc h c trcles Hpurke 
(using the Is-ydeii Jam) equal to lln> radius of the 
clnlos or 14 Inches long thick as tho thumb and when 
discharging detonating like Hie sound uf a rltli 

The Wlmshurst machines with an equally large clr 
clc would not give sparks over 4 Inc hes long, and about 
as thick as a knitting needle Finally, In building a 
lot of six machines It was found Home wc ro much hot 
ter than others Strenuous efforts wore raado to asecr 
tain whnL mused the Increase In offhlemy but without 
discovering anything different In the. eonstnictlon of 
those tJiat showed the Itnprovemenl from the others 
In the next lot after this, however, all of the machines 
were callable or giving sparks 6 Inches long, although 
tho diameter of the glass circles was but 14 Inc hew 
The thickness of the. spark had also Increased lo the 
size of a pipe stem and Hits wonderful Increase of 
efficiency was attributed tu cumin quality Inherent In 
tho glues of whlth tho circles wore mndn but Inquiries 
made uf the manufacturers of the glass failed to die* 
dose any different methods or uiaklug thu glass Lhan 
had been followed for many years 

About this tlmo the writer In varnishing some dr 
des held one of them up to the light and was struck 
by Its light green appearance and although giving It 
little attention at I lie lime gained tho Impression that 
this change in color mlghl have something to do with 
the Increased efficiency still unaccounted for Hhorlly 
after tills a new lot of machines were Imilt and every 
uno of them had reverted to Drat prim Iplos so far as 
the simrk was rouce rned It being short weak, and 
spindling In I he effort to And out what hail emitted 
Urn reversion the writer called to mind that Just be 
foro varnishing the last tot a new brush had been used 
In a new batch of varnish 

It Is customary In making the varnish to dissolve 
Him shellac gum In a glass Jsr with a mouth Just large 
enough to get the brush In conveniently and the brush 
Is left in the Jar between the construction of the differ 
enl lots of machines It was found that the old brush 
had bee n shedding Its bristles, and lo pre vc lit this It 
had been bound around with Homs flue copper wire 
The action of the varnish had been to corrode the com 
per and the salt had given the varnish the falnl 
green color noticed some time before' on the glass clr 
clee, although there had been nothing different In the 
color of the Itody of varnish In the Jur apparent 

Tbc suspicion dawned on the mind of the write i that 
this hud hewn the cause or the Increase of efficiency 
and the lack of It iu the Iasi lot of machines Another 
batch of varnish was accordingly made, and In II was 
put about a quarter of a pound of fine hare copper 
wire A new brush was procured and plaiud In the 
Jar and the varnish allowed to stand In a warm dark 
room about a week, when It had assumed a light green 
color, and was useed lu cual tho circles of a new mu 

Thin machine was found on trial to bv oven more 
ofllclont than the best of the others 

In c'xporlinoutlng with the newly disc oveired varnish 
It was found that If It was allowed to become a dark 
green the voltage of the machine was Interfered with 
and while the spark would be thicker It would not 
Jump as far The best results were obtained when the 
color was a very light green The reason for the in 
c rented efficiency was thought to he duo to a decrease 
of ths resistance of the shellac between the sectors on 
which thu equalizing brushes bear 

This varnish was trlc-d on Toepler-Holtz machines 
without their show lug any marked Increase perhaps 
duo to their being already iRpahlo of delivering sparks 
equal to the radius of the glass c Irclos 

The use of varnish made In this way will lin found 
by amateurs and others to add greatly lo the caiiahlll 
ties of the 'Wlmshnncl mu bins, and besides the light 
green color on the glass adds to the beauty of the In 
ointment 

Many builders of Wlmshurst machines as well as 
those experimentally Inclined leave troubte In making 
the brass sectors stick to th« shellac As tinfoil soon 
wears through from rontact with the equaliser brushes, 
thin sheet brass la usisl by many on tbev bettor grades 
of machine* to secure durability Dross sectors can ho 
made to rtlck permanently In the following manner 

In varnishing the circles about three coats In gen 
erally applied with a large flat camel’s hair brush 
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Kach coat la allowed tu lieccune moderately hard be- 
fore applying the mxL A Tier tho last coot Is ap- 
plied, nnd lias stood about IlfUen minutes mark llio 
locations where thu acetone an to go (they should bo 
evenly spaced), and after appljlng roup varnish to the 
under side ot the sector, press It down Into the soft 
varnish until ■ slight ring hwcIIh up mound the margin 
of tho sector After the varnish Is bnrel un e vanillin 
lion will show the sector dovetailed Into the minlnli 
from which It will never separate as It will If cemented 
In any other way on account of the expansion mid con 
tractions of the brass bring so much grealc r than tho 
kIbhs, nnd causing tho sector lo bre-omo loose 


nicTEBIBD GLASS AT HOVE. 

A good glsss mirror made with one a own hands Is 
A thing lo In proud of Mirrors arc now seldom made 
hj the tinfoil nml lueiciir) time css because of llu 

used Instead Tin silver proceus Is not In the least 
dangerous to I ho workman Tho formula here given 
In one that has been In use In several looking glass 
and art mirror factories In llio city of London The 
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APPARATUS REQUIRED FOR tlLYIRIHS GLASS. 


chemicals used must be of nbsolulo purity (theimeally 
pure) and all nperAllons In preparing the gloss must 
be can led out with rare anil scrupulous cleanliness 
The surface to he slhuncl must not be pressed upon 
by tho Angers or thumbs the) would leave nn Indelible 
Impression 

The And tiling to lie done Is tu inaku a small table 
util of a pleco of slate aboui ft or ft Inch thick 10 or 
12 Inches wide and IS Inches long These measure 
ntents are not binding, any piece of slalc ulsiul Lliu 
ubovc size will do A wooden trough must bo made 
with grooves HI llie top edges for thu slnlc slab to rest 
In There must he a spneo of 2 Inches between the 
ulatc slab lo tlu wuodc 11 bottom as Indicates! In Fig 1 
In this space Is a coll of pipe arranged as shown In 
Fig 2 The pipe Is nf hIkiiiI ft Inch bore nnd tJirough 
II sIohiii Is passed lo raise the temperature of the 
slate slab lo alstuL 120 deg F In Tact just hot enough 
for Ihi hand to bear The BlcBin can be supplied from 
un ordinary ton kettle placed near the depositing table 
with a rubber tube connecting the cull lo the hjhiuI of 
the kettle Uniform hemlng or tho slate slab Is essccn 
tlal The coll can hi easily made of ft Inch Iron gns 
piping screwed Into U slims d cunt Iron connectors, as 
fdinevn lu Fig 2 The slsti slab can he covered with 
black oilcloth and mndt perfectly level Thu following 
stuck solutions must be mndn up nuil carefully Altered 
through ahsoilient rollon ready fur use 

Slock Solution A — All rati nr silver 1 ounces ills 
tilled waler K) ounce's attong water ammonia 12', 
nunei'H This solution mind Is stirred will and ill 
lowed lo stand ffvu or six hours, thin add to ounces 
tuuru of dlslllhsl unP r nnd (liter 

Stock Solution II— Km In lie stills 1 ounce's, distilled 
waler 20 nuiieps 

Stock Sol til Ion I* Ulsilll.cl »al< 1 ID ounces, ptoto 
chloride of tin r , grains 

Clean the glass plnte ■■■ plates wlilt vety line rouge 
and water Inking <nrr Hint no trace of grease whatso- 
ever comes Into contact with Him glass or llu cloths or 
chamois Ic'nllu r use cl for polluhlug When cleaned llie 
plate must he llnodid all our with tin tin solution 
Pour this saliillon cl) nml wish tin plate well with 
dlstllhd water lav llu gdntc «<t side lip ii|>on the 
talih with fcnii <h an wood wedges H l inch corner 
lAt (he glass i.sL on (In wedges so hs to nllow a 
slight adjustment IT icspilicd for leveling Thu uilx 
Hire fur sllve ring Ih inndi up ns follows 

Distilled wnlc r 20 ounce's stock solution D 1 
drachm h) measure slock solution A I ounce b> meas- 
ure The glass plnte being quite level and still wet 
pour IIiIh mixture carefully and slowly upon the ten 
ter II will flow cvenl) all over until It si incls hIhiiiI 
oncslghth of nn Inch deep all over ths plate Any 
Icndemv In run to one end must be rcctltl. d hv the 
wedges The plain now Is'lng complete l\ covered with 
the silvering mixture must lie lift lo llsi If for about 
two linura the heat being ke pt up during this time 
and when It Is found that Ihc whole of the sllu'r has 
besm deposited Ihc liquid must he poured off bv tilting 
and allowed lo run Into a stoneware e roe,k uud saved 
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(or Dll' wasto silver it contains. If It la daalred to 
)m rvann ihn thickness of tbe dopoalt of silver, tbe op- 
eration must be repeated aa goon aa tbe silvering la 
complete, wash the plate well In a soft Btrrsm of run- 
ning water, stand It cornerwlse ly drain and dry 
When dry (ho following protective varnish must be 
used as a coating to protert Ibc de|ioslled silver Hhel 
lac, % pound, wood alcohol, 6 pints As soon as this 
coating lime drlid It must be palntid over again with 
tbe following pulnl lied lend % pound, white lead, 
ihhiiiiI, mixed with enough boiled oil and a small 
■limnill} of mriH Mini to uiaki a good icivnrlng with a 
slngli muting A small qttanllly of gold slice must 
Him In idila d to Instiri quit k drying and a tough adher- 
ing i|iinllly Tin mirror Is now ready for framing 
If mm li work Ims lu In done, It will be advisable to 
mu r Hu hIhIo all over with a plise of felt, and keep 
tin ML wit during the operation for two reasons 
First no plee.es of woollen fiber can settle upon tbe 
plate, and secondly, the heat from the state slab Is 
communicated to thi glass better than from a dry sur- 

For II regubir workshop a very good sin) Is 4 by 7 
fut ullh u gnltir tut around the slab, so that the 
hponl sllvi ring liquid inn run from the tilted plate, 

nround tin (able ami he eolleotcd by running through 
r bob nt one mrner In this case the liquid will be 
sure In tome In ronlm l with the felt Tills will prove 
of no I oiiHequi til ■ hi cause In time It will become sat- 
urated with Hlher, which will realise twenty times Its 
first 111 st when sent to the silver reflner, and not only 
liny Tor n new felt covering, hut Increase the also of 
the ikk ket Imok at tho saniu time The quantity of 
nitrate of silver required to coat a square foot of glass 


BILMHDM OILL WITH C01T1CT BT rKXMHU 

The usual method of making a selenium cell con 
slsls In pn-fudug the electrodes against a piece of 
crystallised selenium, which decreases Its resistance to 
an electric current, when submitted to the action of 
light Tho quality or selenium can be perfectly con 
It oiled, as It needs not come In contact with metal 
vhon fluid In which state It dissolves nearly all 
metals fl 0 , the electrodes) This la of Importance, 
because small quantities of other clomonts sometimes 
havo considerable Influence oil Its sensitiveness More 
ovc r a lileee of selenium, that for wnm reason has loot 
Its efficiency, can bo easily replaced by another piece, 
at low cost The moat Important point, however, la 
that the contraction or decrease In volume < l» to 8 
per cent), which 1s Inseparable from the promts of 
crystallisation, has no Influence whatover upon the 
contact with tho electrode*, as thu piece of selenium Is 


Resistance In ordinary daylight = 10,000 ohma. 
Resistance la strong light =8,000 ohma. 

Maximum Intensity of currant =0 0018 ampere. 

Fig 8 give* a diagram of the celt h 

Fig 8 Is an end view of same 
Glass plates with a thin coating of metal (silver) 
have before now been used aa electrodes for substances 
sensitive to light This combination or at least the 
results attained are new 

■OKI sc 11 >t mo iinuRin. 

The Candle and the Funnel— Ant a person to ex 
tlngulsh a lighted candle, two feet distant from his 
mouth, by blowing through a common tin funnel with 
his lips applied to the stem Almost Invariably, he will 
fall to accomplish the feat, although ho could easily 
have blown out the candle wlthour using the funnel 
Now put your own mouth to the etem of tbe funnel 
and blow out the candle If yon have any skill In per 
forming trltka you can repeal this one many times 
without betraying Its secret to the average spectator 
The secret Is this When you blow Into the small 
end nr a funnel, your breath follows the inner surfaco 
of the cone, and not only shuns tho axis, but produces 
eddies of such a character that there la actually a 
slight beck draft or Inward current at the center of 
tbe wide mouth of the funnel Tou, therefore, hold the 
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given Its drflnlte form after tho contraction has taken 
place Btrong currents of short duration do not lead 
to the destruction of the cell, aa there Is full scope for 
expansion 

Despite these Important facta, this method haa not 
been hitherto uwd (mouse very thin plates of telco 
lum arc net rosary os the action of light la limited to 
an extremely thin layer of tho exposed surfaco (cal- 
culated by Man lu be about 1/S00.M0 Inch thick) 
Moreover, selenium is rather fragile and being of high 
resistance heavy pressure must be used In order to 
realize good contact 

The author discovered that selenium, when molten 
lietween n cold and a very hot glmaa plate, strongly ad 
hens to the laittr, after the crystallisation. It Is 
thus iKWHlbU to cover a thin (1/280 Inch) flexible glass 
piste with nn cxiicdlngly thin coating of aelen 
(uni 11/1 000 le I /to 000 Inch) which has a highly 
IKillshed surlaie thnt gives very good contact with the 
clccl rodeo These innslst of gilt stripes on a glass 
plate (Fig 1) Tie re are from 2S0 lo 2,000 electrodes 
on every Inch 

Cells constructed nfl-r this method are very reliable 
nnd show remarknbb count anry They are of small 
sietlfli working Hnrfnti The following Is a descrip- 
tion of a cell actually made 

Working snrfaco = by % loch 

Resistance In tbe dark = 20,000 ohms. 
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funnel so that same part of Its conical surface would, 
11 extended, strike the candle flame An Inexperienced 
person naturally directs the axis of tho funnel toward 
the cmndln and consequently falls to extinguish thu 
flame If he stands qullu near the candle and blows 
gently the flame will even be drawn toward the funnel 
by tho Inward current The whirling motion of the 
air may bo made vlslblo by using a glass fnnnel and 
filling It with tobacco smoke 
Paradoxes 0 / AbulHtion.— Everybody knows that 
water bolls st the temperature of 212 deg Fahr But 
If an uncorked bottle partly fllled with water Is set 
In a saucepan containing water In which a good deal 
of salt has been dissolved, and the pan is heated over a 
spirit lamp or otherwise, tho water In the bottle will 
begin to boll while the water outside still remains per- 
fectly quiet Yet tbe water outside must be at least at 
hot as tho water Inside (212 deg Fahr ), for the latter 
Is heated by the former Hence we see that water 
which contains salt In solution does not boll at 212 deg. 
Fahr The same effect Is produced by dissolving any 
other solldasnbetanco In the water 
Now, If the bottle la taken from the hot brine and 
corked, the water In the bottle stops boiling, but It will 
boll again, even arter It haa cooled many degrees, If 
cold water la poured on the upper pact of the bottle, 
Tbe explanation Is that the boiling point of water Is 
affected by pressure. It Is about 213 deg. Fahr under 
the ordinary preeaure of the atmosphere (exactly 112 
deg when the barometer standi at 80 Inches) bat If 
tbe presence Is reduced, water bolls at a lower tern 
pernlnre When the water bottle was corkod and 
taken from ihe lire, Its upper i part wne fllled wltb 
steam at atmospheric pressure, which had expelled the 
air originally present, Ae the bottle cooled, this steam 
partly condensed and lie pressure wss diminished, but 
not sufficiently to permit tbe water to boll, because 
tbe water cooled also and Ita gradually diminishing 
temperature was always a little below the boiling 
point corresponding to tbe actual p reran re But the 
application of the cold water caused a rapid conden- 
sation of steam and a sudden lowering of tbe preraure 
without ha\ lng much cooling effect on the Voter, which 
consequently began to boll. 

Distillation — The tamo apparatus may be employed 
to Illustrate the process of distillation The brine la 
the pan Is replaced by fresh water, « hole la bored In 
tbe cork and a glass tube is fltted to the hole To 
the water In the bottle la added one-tenth Its volume 
or alcohol, or lera. The bottle tod pan are placed 
over the lamp, as before, and heated gently Before 
the water in ths pan haa reached the boiling point the 
vapor of the more volatile alcohol (mixed with a lit- 


tle water vapor) traaee from the end of the glue tube, 
where Its presence cap be detected by Its odor or by 
the appUcaUoe of a lighted match, which wfll result 
In the production of a tall Mow flame. The Jet should 
not be lighted until the mixture has bean heated long 
enough to expel the air from the bottle, as tbe Ignition 
of a mixture of air and alcohol would produce a vio- 
lent explosion. For this reason the cork, though It 
should be airtight, should not be Inserted too tightly 
With thla precaution an explosion win drive out the 
cork, Instead of shattering the bottle. This experi- 
ment, and the others performed with this apparatus, 
should not be attempted by children or card era per 

Hero’s Fountain . — If the Jet of Abate issuing from 
tbe tube Is extinguished and the tube pushed down 
until It dlpa Into the water, a fine liquid stream wffi 



modified rout or huoi niutiii, 

ho thrown high In the air by the pressure of the 
mixed vapors of alcohol and water In the upper part 

a ram imonn mm. 

The filter here described waa first made by tho writer 
In 1878, and used originally for filtering gelatine emul- 
sions. Ae a water filter It la both simple and effective 
Procure an ordinary kerosene lamp chimney nt over 
the ond of It two or three thicknesses of washed cheaae 
cloth Press a tuft of absorbent cotton Into the small 
part of the neck for about three Inchos In depth. Insert 



the chimney, and place It In a bole ent In • wooden 
shelf ae a support. Pour the water In until the fitter 
Is fllled. when It will bo observed that any organic mat- 
ter, chips of Iron rust, etc., will bo retained by the 
cotton Tho fine organic matter may penetrate the 
cotton for about one Inch, bnt no farther The result- 
ant filtered weter will bo bright, clean, and pure 

A paper dealing with "Research on Metallic Filament 
Lamps," by Mr F H Reekes Lavender, was recently 
presented at a meeting of the Birmingham Institution 
of Electrical Engineers. The research was undertaken 
In order to Investigate the conditions of working aa 
regards voltage, and efficiency and percentage drop 
In candle-power, giving the moat economical life In tho 
caso of metallic filament glow lamps, and to determine 
as far as possible the cost of Illumination with thla 
sonroe of light Tho author stated that the useful life 
of a lamp, and the drop in candle-power whioh It was 
advisable to allow for a given voltage, depended on the 
cost of current and tbe price of the lamp Hie cheaper 
the current the longer the life, and tbe greater tbe 
admissible drop. Taking tbe current at Bd. per unit 
m an average price, and the lamp run at rated voltage, 
then It paid In tbe case of tbe tantalum claw iff lamp 
to throw it away as soon ae the candle-power had fallen 
to 2 per cent below Its original value. This result ap- 
peared startling at first, considering ths large initial 
coet of the lamp However, by tha time that point 
wae reached the lamp had been barning for 1 J 0 # 
horn at the be* poaalMe edtetsncy, so that the cost of 
the lamp per saadle-power had bacons 
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Surely Business Men are not All 
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wflk He Km worked ha w.y through the Uncle 

... . . , . which a purrhng *11 America. andnai loundthc 
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on uni the left, red 
irtlons of the coni 


ed mill h more to tho right with reaper 
to lh< comparison line* than In tho uppe 
HIMftrum This la specially nollreabln a 
lino 4I>I)1 and belter ntlll at 4481 i 
monaum of the anionnt of these ahlft 
gives Die mdlnl veloi Ity of the alar wit 
respect to the- earth The variable vt 
loitty In the line of Might of thin ala 
shown It Is not a single star but a listen 
Memo iren made by tho writer on the ala 
p TrlanRiiIl nhow the following raault 
wburo tho radial velocities are given 1 
mllcB per second relative to the aun Th 
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An average American knows 
many people. But he does not 
alwaya know where they are. 

He has a thousand friends and 
acquaintances. Where are they at 
this particular moment? He can 
be sure of someofthem — perhaps 
a dozen. But he wants to locate 
one or more of the others. 

The Bell system enables him 
to reach them. 

If he finds his friend at home, 


Cities are larger than they useti 
to be. Men know and need to 
know more people. Yet the need 
of keeping in touch is as great as 
ever. Without Bell service there 
would be hopeless confusion 
The range of the telephone is 
not confined to one town or one 
community It is not satisfying 
simply to learn that a man is out 
of town ; through the Long 
Distance Service of the Bell Sys- 
tem he may be reached wherever 
he is 

The Bell Service extends to all 


i his place of business, he communities It reaches the mill- 


talks with him at once. I f he learns 
that his fnend is in some other 
town the Bell System will furnish 
the connection. 


ions of American people. One in 
twenty is a Bell subscriber. The 
other nineteen can be found, be- 
cause Bell service is universal 




The telephone don more work for Int money than any 
other tenant of mankind. There it economy aw well at 
efficiency in one eyttem, one policy, univertal ten ice. 
Every Bell Telephone it the Center of the Syttem. 

American Telephone and Telegraph Company 
And Associated Companies 


upon ncxlPty The nmn who (lid some 
highly specialized plec e of work whhh 
Involved only n part of some Hpwlllc 
thing, or oven a part of a pari, may lie 
forced Into the dependent claes before ho 
reaches old age, and when he Joins that 
clan ho la muth more helpless than the 
man who has done many thli ga It la 
probable that tho specialist, ultoiigh he 
labored fewer years, rendored society the 
moro valuable nervlre of the two, and 
that therefore he has. morally at lent, a 
clearer title to consideration But how- 
ever that may be, he la the Inevitable 
prodm t of the whole plan of society and 
buelnoaa, and the obligation of the man 
who employs liliu snd the Interest of 
general Boclety In what Anally becomes 
of him, are clear and unavoidable That 
this ■ law must be shown how to protect 
ltaolf against the menace which It con 
etantly faces or that It muet be helped 
outright after disaster or age come are 
compelling fai tB In the sociology of tha 
times. 

There can bo no question that a system 
which teschos those iieople how to pro- 
tect themselves against this mennee. Is 
more In harmony with the genius of our 
Institutions thsn a system which coerces 
thorn Into aithm or n hjbIsdi whhh Anal 
ly places the burden of their support aud 
• are upon general Boclety It docs not 
follow that a system whlih works well In 
Uorinuny would work well hero, or that 
a system which appeals to tho needs ol 
tho people of Great Britain will anawei 
here. There sro dlstlui t advantages in 
the German plan.— chiefly that It Is com 
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mmme of hiring 
be entitled— and ei 
by contract not by the grace of hie »m 
ployer — to certain protection for his fnni 
lly If he dies prematurely, and to rertnln 
protection for himself If in (he \ h Issl- 
tudes of Industrial war he Is shelved and 
wholly or In part compelled to Join tho 
dependent class 

I Than are sound reasons why corporr 
I [OontUdti on page tU ) 
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(CoeqNrfcd from tot* 17S ) 

Horn should tkVKll themselves In thlm 
work of the Uglily developed system of 
Inaormnoe end annuities presented by tbe 
reeponilble 1 mu ranee Institution! of this 
end of other Btatoa. Any effective sya- 
tem If eiUblUhod by corporation* Inde- 
pendently, wilt be baaed on the principle* 
and mothoda need by the Inaurnneo com- 


vloua reaaona la In tbe end likely to be 
[more effectively and more economically 
done by men who are expert* and ape- 
rial late than by men wbo undertake It 
with no special training and with mlnda 
chiefly occupied by tbe demand! of other 
line* of work 

I shall therefore aaaume that life in- 
surance, and probably other types of In- 
surance Including accident and sickness 
Insurance, an represented by existing cor 
poratlons Is not only well equipped to 
help In the solution of this problum, but 


Identical relation 

Life Insurance Is alrcndy effectively at 
work While the employer of labor has 
only In the meet limited way need the 
Idea or appreciated Itn bcnelUenCb, prog- 
resa lies been made toward the solution 
of thla problem Kllmlnatlng Industrial 
companion and Including only those com- 
panion whose business Is supposed to be 
(Onflnod to iieople of means, we find the 
average policy tbe country over la a little 
under 12.000 In other words the mass 



Ploy er la beginning to do his part— but as 
yet be baa only made a beginning That 
he will do more Is certain, that he will do 
much Is almost equally certain That 
existing Insurance Institutions will be 
utilised la, I believe, a necessity 


Tbe ordinary method of preparing al- 
loys consists In melting two or more 
wnw ™ .... . r ■ ■ ■ . .. , , metal* together, and allowing the melt to 

KSKETW crystallise after cooling Can not the 

A xociL anaa mm n ibomn,u, <•» same alloys be obtained by compressing 
"bow to th ® co ®P onf ' rit metals at ordinary tem- 

dIiims ii^MwUSa AsMtiou Ssyplwemts li*£ peraturae In the shape of fine powders? 
*raoi»iu*0MXT*m* msus, .-e- ** w s >’ r,n * itow “> ** tar back es 1882 

um ud im that under a pressure of 5,000 atmo- 

i n m in** * AT *’ Awsrim inis, spheres the powders of the constituents 

A on xsr un> mx wmes man * the K “ 9 and Wnod all °y» will form 

▼alu asli WOXI oak BMfftea, tb* conglomerates, the melting points of 

ESSio ** t "‘“ i * which nearly coincide with those of the 

alloys obtained by melting In 1885 Hal- 
showed that by merely mixing at ur- 
[dtnary pressures the powders of the seme 
constituent* than la obtained a mixture 
(Concluded as page J7S.) 
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THI OOMKIMIOKKK Ot PATgffTS' AXIUAL UNIT 

T HE annual report ot the Commlaalonor of 
Patents lion Edward B Moore, for the 
ymr ending June will, 1808, has recently 
betn published and contain! sHvurnl uiwlul 
HuggetitjoDB for llit lmprovenieiiL of the office of vahio 
to Inventor! and patentees 
Referring to the work of tho offiiti, he says 
Then- were received In the lost tlecnl year 62 800 
appllratlone for rmchanlcal patent! 1 186 application! 
for design!, ID2 nppllcallona for relHBure 2 052 caveat! 
7,509 application! for trade-murks, 1,001 application! 
for label! and 13 H applications for prlnta There were 
75 215 patent! granted tu< lulling hIhsuih and deHlgDB 
and 4 547 trademark!, 778 label!, and Jit print! were 
registered The number of patent! that expired was 
22,779 The number ot allowed application! whhh 
were by operation of law forfeited for nonpayment of 
the final foes, was 6,763 

"The applications for patents for Inventions have 
Increased over last year liy between 4,000 and 5,000 
oases The applications for trade-marks, howevi r 
show an Inerease of only 42 The number of trade- 
marks registered shows a decrease of 1,598. 

"The ‘act to amend and consolidate the a< ta respect 
Ing copyrights,' whlrb was approved March 4th, 1909, 
and which became effective July 1st, 1908, repealed the 
act approved June 18th, 1874, under section 3 of whhh 
labels and prlnta have been registered In the Patent 
Office Conaequently no certificates of registration of 
labela or prints have beep Issued since July 1st, 1808, 
except those evidencing registrations cfTecleQ, op or be- 
fore June SOtb. 1909 , 

“The money receipts from all sources wgye (1,876,- 
918 97. and the expenditures (1,887,443.35, leaving a net 
surplus of receipts over expenditures of (88,478 62 
The grand total of receipts over expenditures for main- 
taining the bureau from 1836 to date la now (7,060,647. 
This vast sum represents tho earnings of the Patent 
Office, and the bureau ta therefore more than self-sup- 
porting" 

Owing to his success In securing additional appro- 
priations from Congress In 1908, the salaries of the 
examining corps were Increased on July 1st ot that 
year, reaulttng In a noted decrease In the annual 
resignations Owing to the additional force tie was 
authorised to employ and the rihentlpn of the skilled 
examiners, the work In nearly all (St the examining 
divisions of the office Is practically current He alms 
to keep the work currant In all branchea ot the office , 
If possible, which is certainly a moat laudable pui; 
pose, and one that should he carefully considered by 
Congress He says 

"The rapid Increase In tho number of applications 
filed and the constantly Increasing field ot search em- 
bracing as It does not only United Stales and foreign 
patents, bnt also publication of every character, make 
It Imperative that additional force be provided each 
year to prevent accumulation of the work.” 

He haa asked for one new prlnelpal examiner and 
twenty additional examiners to further the work of 
« lasslflcatlon of patents. There are now 930,000 United 
States patents, approximately half of which hare 
been re< lasslfied Over 3,000,000 foreign patents and 
nearly 90,000 volumes of the scientific library remain 
u be classified 

The models formerly stored in the basement and 
on the first floor of the Patent Office building have 
been moved lo another fireproof warehouse a ihort 
distance sway 

Additional space for the storage of new volumes 
of foreign iwtenls bv at least 150 linear feet per an 
num should be provided for In the office library An 
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appropriation of (3JW0 for this purpose, which It la 
thought will be sufficient for a period of five yean, Is 
recommended 

The space available for the storage of printed classi- 
fied copies of patents Is becoming crowded and the 
accommodations In the attorneys' and pnbllc search 
room are becoming Insufficient for the work done 
there One of the long hallways that haa been set 
apart for this purpose Is In a congested condition and 
Is Inadequate for the purpose Some changes to afford 
temporary relief are suggested by remodeling the 
basement on three sides to conform to that ot tba 
Ninth Street front 

He believes that the time has arrived when meas- 
ures should be taken to serure the construction of a 
new larger building In which ample room will be 
afforded to properly and promptly transai-t the bust 
ness of the office He says particularly 

“It Is necessary that patents for new Inventions 
should be Issued with the utmost promptness after the 
application for patent has been filed for such inven 1 
lions form the basis of vast Industries, which Inure not 
merely to the profit of the Inventor, but to the benefit 
of the manufacturer the laborer, the trader, the pro- 
fessional man, and the consumer, and to the commer- 
cial Intercets of the country In general Great Britain 
and dermsny bavn oBth recognized the necessity or 
providing ample facilities for the work of their patent 
bureaus, and have each recently erected new buildings 
for their patent offices, which are In every way more 
commodious and better adapted for the business of a 
patent office than the building which now houses the 
United States Patent Office, although the patent bust 
ness of each of those countries Is small when com 
pared with that transacted In tho United States Patent 
Office 

He urges that the new building bo located near 
the Congressional Library on a square north or that 
building as embodied In Senate bill No 7,954, Intro- 
duced by Senator Daniel, January 24tb 1898 The 
surplus to the credit of ths Patent Office In the Treas- 
ury Deparlment of (7,060,547 he thinks would go far 
Inward paying the expense of the building 

As to future desired legislation lie continues hla 
recommendation In previous reports by advocating an 
suieudment to the ststute which has for Its object the 
shortening the course or appoals from the primary 
examiner (In <-r parlt esses) to tho board of examiners 
lu clilsf and the Commissioner by combining the board 
of examiners In chief with the Commissioner of Pat 
ents and Ills first and second assistants Into a single 
tribunal, any three of whom shall constitute a quorum, 
to which all appeals shall lie, whether from a primary 
examiner or from tho examiner In Interferences and 
from which appeals would lie to the Court of Appeals 
of the District of Columbia Tho elimination of one 
appeal, he status, would materially shorten the time 
required for the ultimate disposal of appealed cases 
and effect a considerable saving of expense to appti- 
( ants Ws believe there la much merit In this recom- 
mendation and trust It may receive favorable consid- 
eration by Congress 

A further additional provision recommended la the 
amending of section 4 889 or the patent law by re- 
quiring to be filed with the drawing two photographic 
copies thereof with the application One of the photo- 
graphic roplea la to be kept In the file wrapper and the 
other ll to be filed In secret archives In charge of the 
ohlef draughtsmen while the drawing Itself will be 
kept constantly In the office of the examiner and will 
be available at all time* for Inspection In their re- 
spective divisions He states there have been coses 
of fraud In withdrawing and substituting other draw 
Inga fbr the originals and that some such plan Is 
needed to detect poeslble unauthorised changes 

We think 11 would be more practical for the Com- 
missioner to have the negatives made of the drawing 
at, the tlkne-tbe application Is filed, and withhold the 
delivery of the filing receipt until the official photo- 
grapher bad certified the photograph u being an 
exact reproduction of the drawing 

The Commissioner advocates the formation of a 
"patent bar," and suggests before an Individual be 
permitted to practise before the Patent Office be will 
be required to paw an examination at to hla moral, 
legal, and technical qualification* before a committee 
appointed by the Commissioner of Patent*, composed 
of official* of the office and patent attorneys of wall- 
known standing In the profession, who aboil conduct 
the examination under th« direction of the Commlt- 
iloner The report of the committee U to be subject 
to hi* approval This suggestion appear* to ns to be 
very appropriate 

In regard to the amendment and Improvement of 
treaties with other ywrontrlee concerning Industrial 
property. It Is proper to say Commissi onsr Moore has 
been most successful In securing advantage* for Amer- 
ican Inventor*. He says on this subject 

"I am gratified to report that daring tba loot year a 
treaty was negotiated with Germany, which confer* 
greet benefits npon ths American Inventor' The pot- 
ent Iowa of nearly oil the foreign eoumtrlts contain 0 


1 

danse providing that lion Invention 1* 
that is, monofiMtnred or practised— 1* suqfc oouatry 
within o eertaln period, reaging from tiro to four 
years, the potent ibsy be annulled. This treaty with 
Germany provide* that the working of a patent In CM 
of the contracting countries will have the same fore* 
and effect, to far os avoiding the revocation of the 
patent Is concerned, ns If it had been worked In the 
country In which the patent was granted This treaty 
has practically assured to American inventors the pro- 
tection of their rights In Germany daring the full 
period for which the German patent Is Issued, can 
tlngent only on ths working of ths invention In one 
of the two countries 

"It Is understood that Sweden has modified Its laws 
to extend similar protection to other countries which 
da not require the working of the Invention within a 
specified period, and negotiations are now pending 
with nearly all the European states for the promulga- 
tion of trestles of the same character In order to 
assist In ths negotiations of these treaties, I hare been 
delegated by thn Department of Btate, and with your 
lterraleelon I shall visit the capitals of several foreign 
nations to assist, so far as within my power, In the 
negotiations of inch treaties, which If concluded will 
greatly extend the protection of Inventors, manufactur- 
ers, and the Industrial Interests of this country, os well 
as thosa of the nations with whom such arrangements 
may be made” 

He states the next International Convention for the 
Protection of Industrial Property Is to be bold at 
Washington, D C, In May. 1911 About this ho Is 
most sanguine nnd enthusiastic He say* 

"The meeting of this convention Is most Important 
to the Interest! of the American inventors and manu- 
facturers. The 21 nations which are adherents to this 
union will be represented by delegatee having full 
power to negotiate agreement! In respect to the re- 
ciprocal protection of patents, designs, trade-marks. 
And Industrial models, which when ratified by their 
respective governments will have the force or treaties. 
The efforts of these conventions In the past bare boon 
crowned with success the agreements relating to the 
reciprocal protection of patents and trade-marks hav 
Ing been ratified by all adherents, which comprise the 
lending < ommcrclal natlone of tho world and the Con- 
gress of the United States has in each Instance amend- 
ed the patent laws or this country to accord with the 
terms or the international agreements concluded at 
these conventions 

‘ Not only are the members of the union represented 
by delegates but all other civilised nations, not mem- 
bers of the union, are invited to send representatives 
In ths interest of furthering the reciprocal protection 
of industrial property It la expected that at this com 
ing convention n strong effort will be mode to har- 
monlxe the laws relating to patenta and trade-marks 
throughout all countries In such a manner that ade- 
quate protection will be given to on Inventor, no mat 
ter of what country be mny be a cltlxen, without the 
necessity of obtaining expensive patents In each of 
the several countries in which his Invention may be 
used or sold It Is also proposed to perfect and extend 
the International registration of trade-marks and thus 
further the reciprocal protection of commercial Indus- 
trie* ” 


THI ALL-tTXfli 0AX TO 0AX OF TH* TDTtJl* 

F OR many years past the Bcievrenc AwkxIcax 
ha* strongly advocated, on grounds ot public 
health and safety, the building of all-oteel 
cars for railroad service, and we are there- 
fore much gratified to learn that the Pennsylvania 
Railroad Company Is adding to Its steel-car equipment 
at a rate which promisee, before many years, to ellml 
nate the present wooden car, and provide that great 
system with an all-steel passenger oar equipment It 
was on August 12th, 1906, that that railroad an- 
nounced that all future passenger equipment should be 
built of steel and that the design would be such as to 
render It indestructible either by collision or fire. In 
planning the cam and establishing those standard 
type* which ora now being copied In all tbs new equip- 
ment, no expense has been spared to build a coach 
which should provide the greatest possible strength, 
and finish It with tn Inside lining that aboujd be ab- 
solutely unbnrnable apd poos res the added and not 
Inconsiderable advantage that it would be a poor eon- 


been given, and there an now u 
**. 10 dining eers, 21 combination r — - 

ige care, 29 baggage cars, IB postal egrs, An4 1 
any cor, making a total of 324 steel car*, far- 
ion, the Pullman Company has been bnlldlng for 
alined during the past four yarn scene aJMatl 
r and sleeping cart. About 600 of these win 
ly be placed In service With Os present steel 
ment and some ISO cars to be ordered curing 
ireaent year, the FeangyfvtnJa raOread win ta 
»rt while have in service ooo *s tre «« »♦**> 
nger can and about WO ■ 
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' ENOINIBIIMO. 

H ft popes recently read by Mr Henry Haas before 
tbft AsteHoan goelety of Mechanical Engineers on ths 
pth ror loat la halting, It wu shown that 90 par cent 
of tha power tranamlwrioa loat waa dun to Journal 
frloUoc. Tbla may be materially reduced by aubatl 
tut loo of ball for plain bearing!, provided care be taken 
to anlt tha alM of the ball! to tha load. 

The Committee of the American Railway Mainten- 
aoomof-Way Aflaoclatioo In a recent bulletin takes up 
the lubject of rail apeoldcatlona For Beesemer rails 
of IB to 100 lba. It rocomuends the following composi- 
tion Carbon, 0 46 to 0 65, manganese, 0 86 to 1 IB, 
phosphorus not to exceed 010, and sulphur not to 
exceed 0 076 The recommendations for open-hearth 
■tael for the same weight of rail, carbon, 0 08 to 0 76, 
manganese, 0 76 to 100, phosphorus not to exceed 
0 04, and sulphur not to exceed 0 06 

As two latest German dreadnoughts are to be 
equipped with turblnoe, and special Interest attaches 
to the fact that two rival types of turbine, the Pursons 
and the Curtis, will be tried out against each other 
The “llelmdal" will be propelled by triple screws op- 
erated by Curtis turbines, and the slater ship will bs 
equipped with Parsons turbines of equal contract 
power 

A method of simultaneously excavating aud lin- 
ing vertical shafts It contemplated In one of the con 
tracts for the Catsklll water supply In the shaft 
will be suspended a lining platform, from which the 
concrete forms will be erected and concrete laid The 
excavating will be carried on below, the material be- 
ing hoisted through a hole In the center of the plat 

We recently noted In these columns the rapid In 
crease In the weight of locomotives A similar growth 
la taking place In the cars, the Pennsylvania Rail- 
road Co having recently asked for tenders for 10,000 
coal cart of 70 tons capacity nnd an overload capacity 
of 10 per cent As the steel In the cars will weigh 

20 tons exclusive of the wheels, the maximum weight 
of car and load may reach 100 tons 

Apropos of marine turbines we note that Messrs 
Parsons A Co, racagnUlng the advantages of twin- 
screw propulsion, ae proved In the Curtis equipment 
of the scout ‘'Salem," have developed a modified Cur- 
tis partial admission turbine whlih they are to Install 
In one of the new 6 200-ton 26-knot British scouts. A 
sister ship will have Curtis turbines The Parsons 
turbines will weigh 340 Ions, and guarantee full 
power on IS pounds of dry steam per honw-power per 
hour The Curtis turbine will weigh 260 tone and guar- 
antee 12 6 jHtunds of superheated steam 

Then are persistent reports that the Hamburg 
American Line Is about to build two huge steamers 
which will rival the White Star liners Olympic and 
Titanic, which are to be In service during 10 1 1 Tha 
reported dimensions arc Length, 860 feet. beam. 92 
feet, and depth 66 feet Reciprocating englnci of 
48.000 horse-power will drivn the ships at a speed of 

21 knots 

A recent bulletin of tho United States Geological 
Survey gives some statistics of producer-gas power 
plants In tho United States which are very favorable 
Thera are over 600 plants In operation, aggregating 
.116,000 hone-power The government testing plants 
at St Lonls and Norfolk show a fuel consumption of 
•• low, under favorable conditions, ns 0 06 pound per 
electrical horse-power Comparative tests of 76 grades 
of bituminous coal undsr steam hollers and In pro- 
ducers show a ratio of 2 7 In favor of the lattor 

One of the most Important branchea of the general 
scheme for the development of Japan Is the extension 
of her railroad development along predetermined lines 
which have been laid out with an aya to the develop- 
ment of the country considered as a unit A notable 
•vent In this development wu tha recent completion 
of the railway betwaen Hltoyoabl and Kagoshima, 
which connected up the last Uuk In the trunk line 
running throughout tho full length of the empire Tho 
total length or the line is 1,760 miles, and the dls- 
tanoe from north to south of the Island can mow be 
covered In five days and nights. At the close of the 
fiscal year 1807-1906 4,462 miles of state railways 
were opened to t raffle and 466 miles of railway con- 
trolled by private Interests 

A proaristaf Installation of a windmill-electric 
plant has recently been completed at Worcester, Eng 
land, by J a Childs ft Co, of umdon It consists of 
a 24-Coot wind turbine carried upon a 76-toot tower 
The generator Is located at tho foot of the tower, the 
battery and switchboard In one Of the outbuildings 
at the house. Overhead copper oabtee carry the cur- 
rent to the battery eome 466 yards distant. The gener- 
ator which runs at 400 to 600 revolnUcas per minute 
to driven by a 6-toch belt from the vertical shaft of 
the wind turbine. It has a maximum output of 4 
kilowatts with a normal pressure of 70 volts. The 
plant runs about 100 lights to the boast, and s erve* 
•too to drive a chaC cutter, a rirafar saw, and a root- 
pafrtof madttoa ' 
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Aeompauy been formed in London to Introduce 
and encourage the use of electricity In the poorer dis- 
tricts of the City The company agrees to wire and 
supply any apartment of three rooms and over with 
tantalum lamps, charging five rents a week per lamp 
from April to Beptember and seven cents a week for 
the reel of the year The lamps however must bn re- 
newed by the consumer 

A aeur mounting for metallic filament In lamps has 
been devised in Germany The mounting provides 
fot the shrinkage of the filament which Is not always 
uniform, aud for this reason esi h filament Is sup- 
ported at Its lower end on a small spring whl<h Is 
covered with a paste of finely powdered tungsten so 
as to prevent It from being consumed by the heat 
of the Incandescent filaments 

Ths use of the telephone for train dispatching Is 
slowly spreading The Gulf, Toxas ft Western Rail- 
road Is equipping Us line with a telephone system for 
train dispatching betwm n Jacksboro and Benjamin 
Texas. The rood connects the Chicago, Rock Island * 
Gulf and the Wlrhlta Valley railroads When the tele- 
phone system on the Siwkane division of the Great 
Northern Hallway Is completed there will be 2100 
miles of this railroad Operated by means of the tele- 
phone 

A hydro-slsotric plant In the Hnkonu Mountains 
about 36 miles from Yokohama, tapan has recently 
been completed nnd Is particularly Interesting for the 
fnrt that mu< h of the apparatus used Is of Japanese 
make The Bblbaura Electric Manufacturing Com- 
pany Of Toklo has built the IWO-kllowatt air-tooled, oil 
Immersed transformers to bt used at the sub-stntlon 
In Yokohama. A large number of tho high tension 
Insulators used on tbo Hue urr of the Shlbaurn type 
About cme-thlrd of the lino Is supported on towers 
which Is a new departure for Japan At tho iiower 
station the water Is carried over a dlstaneo of 16 009 
feut In two parallel pipe lluea that lead to tho turbo* 
generator units l hi upiier half ur the pipe lined* con 
• lets of riveted pipes niHde by tho Rblbaura Company 
Tho plant comprises two l OOO-kllownlt nliemators 
and the eurronl whlih Is generated at 3 4V) volts, Is 
stepped up to 46,000 volts for tbo line 

In a rsosnt number of the Electrical World appears 
an Interesting artlile on the wireless telephone and 
thH author arrives at the following conclusions • It 
Is, then quite evident that future systems of wire- 
less telephony must either eliminate the use of 
microphone transmrttlnrs or find types far In ndvanci 
of those used to-day In addition to this, some more 
powerful and more reliable owclllatnr must bo sub- 
stituted for the ar< If no gnat dlffimlilen arise In 
Ha operation and Ha cost he suffirienUy redmed this 
substitute may he the high frequeniy allernslor 
With Ihn few wotk points of tho present system re- 
moved and tho useful parts of the apparatus re- 
tained, the wireless telephone will tome Into all the 
uses to which It Is adapted but the elimination of th< 
defects will Involvo a departure from present methods 
Until these are dlsiarded, attempts at common Ini 
wireless telephony will bo futule ’ 

Tha following useful oleclrlral shop kink was pub- 
lished In a recent number of tho Electric Railway 
Journal describing a method or soldering broken or 
burned-out wires without removing them from tho 
armature "The damaged wrlre Is raised a lIMlo way 
out of tho slot. Tha Insulation Is then scraped off 
for a few Inches and the ends of the broken wire arc 
filed off smoothly after which a piece of wire Is cut 
to fill the gap One end of the Inserted wire Is then 
butt-ended with the armature wire and the cuds healed 
by a gas torch nntll they are red hot Upon this a lit 
tie borax Is applied as a flux, and then some silver 
■older Is Inserted between the ends. When both 
splices are completed In this fashion tho bare wire Is 
wound with silk, as the latter takes np lees space then 
tape After the silk has been covered with Insulation 
the coll Is ready to bo retnrnod to tho slot During 
the operation of heating with the torch tho adjacent 
wires are protected by flher barriers ” 

B to reported that at tbs time of tho rescue of the 
crew of the steamship "Kentucky’ by the “Alamo," 
which had been summoned by wireless telegraphy, the 
wireless apparatus had almost been put out of com- 
mission by the water that partially submerged Ih* 
dynamo. By wrapping the dynamo with tarpaulins It 
waa possible to keep the machine running until help 
arrived This Is not the only case of a rescue duo to 
the help summoned by wireless telegraphy, and on a 
previous occasion the apparatus was put out of com- 
mission by the encroachments of the water It has 
been suggested that storage batteries should be used 
to supply the current, because they could bs placed 
where there would be no danger of Injury by water 
But as storage batteriea would be Impractical owing 
to the motion of a vessel In a storm, some arrange- 
ment should be provided for placing the dynamo and 
■ gasoline engine for driving It well above the danger 
turn. 


SCIENCE 

Eiee wt experiments have proved conclusively that 
coal dost which has been ground to a state so fine that 
It will pass a 200-meeli sieve, will explode from con 
tact with either a naked flame or with tho arc of an 
electric rurrent 

The building of an observatory on tho rim of the 
great crater of kllauea has been advcxa'ed for s**v 
oral years. The prospects are now lirlghltr iban 
they ever were, and It seems likely that the ohsirva 
tory will bo built as part of the College of Hawaii 

A recipe for a non-ehrlnklng alloy to be used In 
duplicating patterns, Is given as follows by The Metal 
Industry Tin, 60 pounds, line, 60 pounds This 
gives a tough hard metal that runs well if a good 
grade of xlnr Is used Tho addition of 2 pounds of 
bismuth w 111 render It even more fluid and enable II to 
In poured at a lower tempi ratun By using heavy 
sprues aud pouring told the shrinkage which Is slight, 
nmy In largely overcome 

Prot E E Barnard retinlly obtaliuil a photograph 
of Halley's toinel showing a lull mu degree lung Tho 
comet Is beginning io wake up Mr Rlleruian will sail 
for Honolulu on Hart h Kill In observe tho transit of 
Halleys romet at rose the mm's disk He In sent out 
by tho comet comnjltteo of tho Astronomical and As- 
trophysltal Botlety or America He taken with him a 
good 6-inch portrait lens by Hrashear and a flinch 
equatorial mounting lent by the I Itk Olmervalory 
He Is porhaiH) the best possible man for the work, and 
will b« thoroughly equipped to obtain lh« Is-sl results 

During the night between October 7lh and 8th, 1909, 
a meteoric stone Tell to earth on tho form of Ur W P 
Nickerson, of NorwiHid Mase The mi leorlu is a 
hnm slmpi-d inaes of vrry hard gray stony material, 
miieh rorrugntid on the surfme, about two and one- 
half feet long In lls griatist dine neton one foot to 
marly one aud mu half fill brand nnd vsrylng from 
one foot to one-half fnot in tlu third dimension lls 
volume was isilmalul as about 1 7 r . lubli feet lla 
weight *h perhaps 277 imunds, ami Its density as not 
much ov cr J 6 

Brnldas Halleys Comet two oilier comets may bo 
expelled In 1910 The first of these Is Tempers, dlsrov 
ered July id, 1S71, at Milan It has a period of 6 76 
years It was observed In 1878 1894 1899 and 1904 
It last passed perihelion In November It ought there- 
fore, to be expected this spring 

The second or the expected comets Is that or Arrest, 
discovered In 1861 and the return of whlih Is expected 
In (lie summi r of this your H was observed In 1867, 
1876, 1877 IK'iu and 19U7 It was unfortunately placed 
In 1901 anil therefore could not be obsorved 

Ths ohiaf purpose of the wound proof room at the 
University or Tiuiala In the Insuring of perfect free- 
dom from sounds from outside By building It on 
platforms of Dili k lead and cement and by construct- 
ing Its walls of many thliknenses of felt, cork, asbes- 
tos, and other bad conductors of sound vibrations, the 
prlnrljwt object was attained The room Is so quiet 
that the beating of ones heart or the < making of 
oues muscles Is at once heard on taking up a pool 
tlon within lls rinsed doors and windows and tho 
only defect of it Br> a laboratory for arousllc experi- 
ments la tnal ventilation Ih absent, nnd no one ran 
rvmaln In it for inori tlinn nn hour at a time 

Plot Llpmsnn smmuured Indore the Academy of 
Sciences that Muduinn Curie has obtained a tenth of 
a gramme of iHilunlum with whlih she has been ex 
porlmcntlng Polonium Is a radio-active element dis- 
covered by Madame Curie as early as 1898 but not ob 
tglflcd biforo In sufflrienl quant llles for elaborate ex 
perlmcntatlon Front tlu brlif reixirts whlih hava 
been received II would scent thul polonium In Its 
earlier stages Is more radlo-arilve than radium, but it 
loses Its powir vi ry murii more rapidly 11 Heenis rea 
tnnnbly certain that polonium Is Idiullial with ladliira 
F, nnn of the series of metals predated by I he detain 
position of radium The partlrle of polonium ob 
talned by Madame Curio Is not entirely Isolated, but 
was combined with sr v„rnl truths of a milligramme 
of another body 

A spools! Investigation of the motion or the bridge 
of the violin has been made by J W (llhav and Prof 
M Do Haas of Amsterdam They ram lude from their 
experiments that tho brldgi of a violin pi rfonns a 
parallel as well as a tranHvnrso motion, and that tho 
timbre of the tone Is modified greatly when the In- 
tensity of nnn of tho motions Is altered and tbo other 
motion Is left uncliangcd aa nearly ss possible They 
have also explained tho action of the inuto, and Ihn In 
fluonre which the use of loo thick or too thin a bridge 
has on tho sound of a violin Tho mute Is commonly 
supposed to "dampen ‘ or "deaden" tho sound If tho 
mute caused nothing but a general damping bj reduc- 
ing the bridge motion, I ho mute would only weaken tho 
sound, and the same effort would bo obtained by bowing 
softly on a violin wlthont a mats as by bow lug bard on 
a violin with a mute That, however Is by no moans 
the case, as every one knows. 
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A NEW TYPE OF 


The new system of belt-conveyor discharge hu been 
tnttnlled by William Doxford A Sons, Ltd, In a new 
vessel— the ateamahlp “Palllon"— which they have re- 
cently built at the Pnlllon shipyard, Sunderland, 
Kngland, to the order of the Dunrobln Shipping Com- 
pany, Ltd of Newcastle-on Tyne This vessel has a 
Itngtb between perpendiculars of 270 feet, and a 
ranylng imioilty of 3,100 tons on a 17 foci 10 Inches 
droit The machinery, comprising triple-expansion 
(twines and multltubular boilers Is placed aft The 
tnbln accommodation la fitted In 
tin bridge and the crew space In 
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SELF-DISCHARGING 

BY F. C COLEMAN 

applied to the ateamahlp “Palllon,” ax, In order to ob- 
viate the uae of delivery shoots, which results In con- 
siders bis damage, the terminal conveyors ara carried 
In swivel booms, which are raised or lowered and 
swung overboard to the points of delivery, thus per- 
mitting of the cargo being conveyed direct to the truck 
or barge without shoots. These booms may also be 
swung across to the reverse side of the vessel, so that 
both booms can deliver simultaneously Into tracks or 
warehouse Another Important feature of this dis- 



pose coal over It Immediately travels on to the ooo- 
veyers. which may or may not have bean started. If 
running, then the flow continues; if standing, no dlO- 
colty arises because the conveyer U 
only filled at that point, and the 



ttu fori castle, while the navigation 
luiommodatlon Is about midships 
The Inner bottom la raised and 
sloped upward In the wings and 
built Into the sides of the vessel 
forming a suitable Incline for 
grnv Haling the tnrgo to tbe con 
veyers, and also giving the veaiel 
the advantage of being about half 
loaded when in ballast and 
bunkers In the center line Is con- 
strut ted a alnpe-top fore peak 
throughout tbe hold and between 
Ibis lunntl And the tunnel extend 
Ing from the engine simce to tbe 
ralHed portions of the double but 
tom are placed the conveyer belts 
nf tbe Robins pattern one on 
either aldo of the vessel The aides 
of (he tunnel below the level of the 
hatchways over the belts are open 
for free access to the belts and 
larrlera at all times Over these 
conveyor belts are placed strong 
Iron guide platoa extending the 
full length of the hold and par- 
tially covering the belts leaving a 
24 Inch hatch over a 36-lnrh belt 
This apace Is covered In the holds 
by cross-laid batch covera, 9 lnchoa 
In length and 3 Inches In tblck 
non*, whlih support the cargo and 
leave the conveyers to work with 
out carrying the load At the after 
end of the hold a portion of the 
hatch, over which the ft-lnch hatch 
cover la omitted la covered by a 
horizontal Iron slide door operated 
by a ratchet In the tunnel On the 
foreside of the bulkhead la con- 
structed an access chamber in free 
communication with the tunnel 
which la of such a form as par- 
tially 
from the 

In the Boor of this projection of 
lliu chamber la Rued a flap hatch 
to give accetu to the hold from the 
tunnel At the aftor end of the 
cargo spare the conveyers rim 
from the horizontal and pans up- 
ward In Iron chambers through the 
nuuhlnery spurn, and thence Into 
the conveyer-driving engine room 
and discharge the load Into guide 
shoots In the stern of the vessel 
These carry tho load on to return 
belts, which are extended forward 
both sides on the deck In a aim 
pie form I base eonveyera would 
terminate 
machinery space, 
and the load would be delivered 
Into aide shoots which telescope 
and are adjustable for loading 
barges on either side of the vessel, 
tbe shoots being suspended from 
derricks or other suitable means. 

In rases where the discharge la 
required at a higher level than la 
attained at the poop front and a 
large range of elevation Is neces- 
Bary, as for Instance, for delivery 
on high quays Into trucks and Into 
barges alongside, the conveyor* are carried forward and 
hinged at the poop front, and the delivery and Is sus- 
pended by suitable tatkle from twin masts or frame- 
work, and Is raised or lowered according to dreum- 
stances, delivering the load into telescopic shoots sus- 
pended therefrom When the delivery Is Into trucks, 
the "ofleide” belt delivers amidships Into a eras con- 
veyor suspended on the masts, which carries the load 
to the shore side and delivers by shoots Into ths tracks. 
A development ol this principle has, however, boss 


the operator to have foil control and fra* access at all 
times to ths oonvsyan and to ths (ace of the cargo. 
He may thus eupertatend and direct the coat la no us 
flow, and be In a position promptly to correct any tend- 
ency of the cargo to bridge or to cheg* the aperture 
leading to the belt, which, being the smBest apace the 
load has to pass through, Incurs* a edfettama end un- 
interrupted delivery. 


aperture become* blocked and only 
dear* and flow* when the belt le 
started. Then. If no “bridging" oc- 
curs, the after part of the bold Is 
rapidly emptied on to the conveyer 
which la carrying It on deck and 
Into the receiving tracks or bargea. 
If, however, any "bridging** I* 
threatened, the operator In tbe tun- 
nel ascends to the chamber, and 
has free access over the aperture 
to correct any block If “bridging" 
occurs higher In the hold, then he 
breaks It by means of a pinch bar 
through perforations In the chamber 
sides. When the after end of the 
cargo has mm to Its natural angle 
In the 

hold merely removes the Drat cover 
and places It aft of tbe apertnre 
allowing another portion of cargo 
lo run. he being In a free position 
to maintain the run and correct 
anr tendency to bridging and lo 
abnormal rushes. If such do occur 
and Incline to block the aperture, 
he again corrects this and, having 
ran so much more, he removes the 
of cover, and so on, 
gradually transferring tho aperture 
from the after end to the fore* end 
of the hold The wing tanka and 
central tunnel being sloped, the 
cargo gravitates to ths aperture, 
and the flnals are manipulated by 
tbe operator, one man being on each 
side of the hold An Important fea 
ture Is tbe Inclined shoot, over 
which all the cargo paaaea on to 
the bell This shoot is carried on 
travelers on the guide plate sides, 
and Is moved by the operator In the 
hold forward from stop to etop to 
correspond with tho movement of 
the aperture thus allowing two men 
to manipulate a whole cargo at the 
rate of COO tons per hour It U 
estimated that in regular working 
the steamship "Palllon” will be un 
loaded in six hours, or allowing for 
stoppages In moving barges, etc., 
eight hours, and this too 
with but one stoker, ono engineer, 
two laborers In the bold, and two 
adjusting the shoots or booms Into 
the craft Tho total coat of dis- 
charging the cargo of tbe "Palllon" 
will not exceed |60, Including the 
upkeep or the gear, and It Is af- 
of discharging 
a similar cargo tt, for instance, the 
port of Hamburg, Is about |R«0, and 
that in the work no fewer than 
110 men are employed for about 
eleven hours undsr favorable condi- 
tions. 

A steamer such as the “Palllon" 
ta independent of shore labor, and 
so may avoid the frequent delays 
arising from labor troubles. The 
bomber of men required Is *e small, 
end the time occupied eo short, that 
It would be a staple matter to agree 
with tbe crew of the veaiel that 
they receive a died extra wage, and the discharge of 
ths cargo beoooto part of their ordinary duty. A Hb- 
eral ssttmat* of tbs cost of discharge, under such ooa- 
dltions, would hot reach ths sum of two rente per too; 
and at this oast the cargo is also weighed. 


Roof PgtaL— Mix » part* of powdered ohty date, to 
of powdered mica slate, U of. powdered Amort** reata 
with hgtf the quantity erf pure real tor tad bofl bhttt - 

as easily ajgg ft ^ it' " 
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Nt)VEL ELECTRICAL APPLIANCES 


• 0 1 alcotrlctty (or lllomla- 
■tin* distiller-let, wine-cellar*, etc., hu rendered obso- 
lete mu? appliances which wan formerly In nae — 
MPaeUUy tboee which consume ooel-ga* whan in op- 
e a demand tor up-to-date Inven- 
the condltlona Imposed by 
Few recant patent* llluatrata more strik- 
ingly the manner in which the ingenuity of mankind 
keep* pace with the exigencies of modern trade than 
those which an illustrated In the accompanying photo- 
graphs. The patentee and manufacturer of these 
original electrical appliances la Mr Frederic Hughes, 
of London, England, and it la to thl* gentleman that 
the present writer la Indebted for permission to de- 
scribe «nd llluatrata the apparatus in question. In 
the case of the electric search-light or cellar-torch, 
Mr Hughes claims that the appliance stands alone, 
being the only perfect, clean, odorless and reliable 
inrun tion for thoroughly examining brewers’ cask*, 
rata, refrigerators, spirit or oil Jan, etc. 

The main detail* of the cellar-torrh may be ap- 
preciated by reference to the accompanying photo- 
graphs The reader will see that it consist* essen- 
tially of a powerful olectric glow lamp of peculiar de- 
sign, supported at the end of a suitably curved rod 
The circumference of this lamp la so small that the 
appliance can be used effectually through any orifice 
not leu than half an inch in diameter 

The advantages of this new cellar-torch will be moat 
readily perceived if wo compare It with the older 
appliances which It has superseded The contact of 
a gaa jet, or a taper flame, with a cold aurface (such 
aa the Inner wall of a cask or Jar) Immediately pro? 
duces a deposit of soot, which may be too alight to 
attract the notice of the soarchcr, but will never- 
theless discolor and Injure to a greater or less ex- 
tent the fluid with which the vessel Is ultimately 
tilled Similarly, when gas Is used to M naso" casks, 
the products of combustion combined with the CO, 
alresdy in the cask and the pungent odor Involved 
conceal the musllness and thus deceive the ex- 
aminer. who accordingly certifies ns clean a vessel 
which, as a fact, la far from being so With the 
patent searchlight or cellar-torch the examination may 
be prolonged indefinitely without In the least affect- 
ing the actual odor of the tenets Interior 

As the heat generated by the lamp of this cellar- 
torch la very alight, tha appliance may be employed 
for the examination of vessels containing all klnda of 
Inflammable fluid* or gmaes without the smallest risk 
of explosion. Bach torch may be fitted at will with 
an oblong or circular mirror, which Is screwed to the 
extremity of the appliance beyond the lamp Upon 
being pesoed Into the jar or cask, a alight pressure 
against the side or bottom of the veesel causes the 
mirror to assume a horizontal position, and by thla 
meant a vlow of the under surface of the vessel Is 
rsadlly obtained The advantages of this device will 
be at once apparent to the practical reader, who will 
readily perceive that by no other means can the whole 
Interior wall of a closed vessel be so thoroughly ex- 
plored Indeed, for the thorough examination of the 
Interiors of bung Htavea, bushes, boiler tubes, etc., 
there la no more perfect appliance obtainable than 
Hughes's cellar-torch fitted wltb a reflector of suit- 
able shape 

In conjunction with bl* patent electric torch, Mr 
Hughee baa recently Introduced another novelty in 
the thermo-cere or wax-melter This la an Ingenious 
appliance by mean* of which a perfectly controlled 
supply of melted sealing- or bottling-wax may be ob- 
tained. Like all the most Important patents, tha 
apparatus ia simple in design and effective in 
use. When connected by means of the flexible 
wire with the source of electrical current it la 
held In the left hand — (he right hand being per 
fectly free for use A stick of wax la fitted 
into the holder and held In place by means of 
a screw clip. The left thumb (overcoming a 
spring) presses the wax downward agalnat 
the heating receptacle, and by slightly inclining 
this the melted wax flow* through a Up on to 
the letter, bottle, or other object which ia to 
be sealed Of oodrse, as the wax melts, tha 
stjck shortens, and to complete the melting of 
the entire stick a slight movement of the hand 
downward on tha handle enables the thumb 
further to press the wax nntU the whole stick 
la consumed— the wax holder traveling in a 

Whenever it beoomes desirable to check the 
low of melted wax, the prepare of tl 
H relaxed, when the a 
rise just a w fi MttO y to 
'10*.- A f*tr of the advantages of the thermo 
.otoetaar bt .moat'd, U tha tat m. the ' 


BY PERCY COLLINS 

appliance may be used In the oust confined space, 
and In any rireumattsoae, with absolute safety from 
the fire risk which is so constant a danger wher- 
ever naked gas Jets and flexible rubber tube* are 
employed. Again, the greatest possible economy in 
the use of wax la obtainable, there bring no possi- 
bility of waste through careleenees, for tha reason 
that malting Is automatically stopped tha Instant that 



betta Of Chile and the potash deposits of Btamfurt, la 
now In a critics] stage of development, owing to the 
Increasing production of nitrogenous ferttlium by the 
fixation of atmospheric nitrogen, and also to tho re- 
sults of recent experiment* on the fertilising effect of 
extremely minute Quantities of totally new agents 
The properties of both classes of these new fertilisers 
are briefly described by Rand Valller In Revue de 
Ctalmle pure et sppUqoed. 


the appliance leaves the hand No discoloration or 
smoking of the wax Is possible, and the most dell- 
xately tinted sealing-wax will remain perfectly true 
to the original shade Finally, the sealing can pro- 
ceed continuously, and In any position, the appliance 
needing no preliminary preparation, whllo all splash- 
ing or dropping of the wax Is entirely avoided The 
thermo-cere may therefore be used for sealing let 
tera, postal packets, etc , while articles of value may 
bo safely left In close proximity without the slight- 
est risk of their catching fire 


Tbe New Agricultural rmlUaere. 

The manufacture of fertlllxore la one of the moat 
Important of chemical Industries, but this manufac- 
ture, together with the exploitation of the nitrate 

The flexible electric cellar- torch. 



Nitrate t Neutral nitrate of lime, containing 13 
per cent of nitrogen, has been manufactured at Noted- 
den, Norway aince 180B it la an excellent fertiliser 
and equal In all respects to Chile nitrate It 1 an be 
mixed wltb superphosphate without causing appreci- 
able loss of nitrogen or rotrogradatlon of phosphoric 
acid its hygrometrip character makes its applica- 
tion somewhat Inconvenient, but It possesses. In con- 
trast with Chile nitrate, the advantage of adding to 
the eoli lime, an Indispensable plant food, Instead of 
soda, the accumulation of which may be injurious to 
vegetation 

It appears probable that Chile saltpeter will, be- 
fore long, be supplanted by nitrates obtained from at- 
mospheric nitrogen The Blrkeland Eyde and other 
processes now In use are commercially practicable In 
their present form, only where water power is cheap, 
but these processes are susceptible of great improve- 
ment An efficient y equal to that of most other pro- 
cesses of Industrial chemistry would make It com- 
mercially feasible to produce nitrates everywhere At 
present the nitric acid obtained from the air la neu- 
tralised with lime, while moat of the world's produc- 
tion of sulphuric acid la employed in the manufacture 
of superphosphates If this nitric acid could be used 
to convert the trlbaalc calcium phosphate into the 
superphosphate an unormous saving could be effected 
and a fertiliser produced whli h would contain both 
soluble phosphoric acid and nitrogen In a form suit- 
able for aaalmllatlon, and would drive every other 
nitrogenous or pbosphatod fertilizer out of the 
market 

Cyanamidea Tho difficulty or applying tho light 
eyanamlde powder has been overcome by adding e 
lilllo water, which combines with the quicklime of 
the crude eyanamlde and forma a coarse powder 
called granulated eyanamlde whlth Is muth more con- 
venient In use A still belter form Is oil ryanamlde, 
made by mixing the fine iiowder with 4 per cent of 
mido petroleum The proportion of nitrogen In com- 
mercial ryanamlde has been Increased by Improve- 
ments In manufacture from 15 ptr cent to about 20 
per cent, that of pure calcium 1 yanamlde being about 
J5 per lint ryanamlde has now fairly entered Into 
agricultural practice The trust which controls the 
sale of the product In (icraisny and Italy sold 3.000 
tons of eyanamlde In the Brat half of Iasi year 
CaU lum eyanamlde (CN,f'a), treated with water 
and carbon dloxldr yields dltyanamlde (C,N.H,) In 
the 'orm of nearly Insoluble colorless crystals, which 
contain 68 per cent or nitrogen and form the richest 
nitrogenous fertiliser ever produced In some cases 
the coal of production of dleyansmlde may be counted 
balanced by tbe economy In transportation Appltod 
to wheat in the quantity of 30 or 40 pound* per acre. 
It has produced excellent results 
Quitlln has proved that more than one-flftb ot the 
nitrogen of ryanamlde la converted Into ammonia In 
one week and more (ban one-ihlrd In two weeke, by 
tbe action of soil moisture Muentx and Nnttln ob- 
served In two months a production of nitric acid cor- 
responding to 11/12 of tbe nitrogen of the ryana- 
mlde added to the soil 

The poisonous action on plants whlrh was at 
first attributed to eyanamlde fertlllsere appeare to 
have no exlelence or to be due to Impurities The 
germinating power of wheat treated with puro 
eyanamlde or dli yanamlde Is not diminished but 
is sometimes increased Muentx and Nottln how- 
ever, observed a temporary arrest of growth after 
tbe application of ryanamlde In hot dry woathor. 
and therefore advtso the selection of a wat ported 
for Its application 

11 cmmi iznut covTAinnvo mavoavesf 
Manganese Is widely distributed in nature and 
plays an Important part In the formation of the 
diastases which are the principal agents in vege- 
table synthesis Nagaoka, In Japan applied man- 
ganese sulphate to rice plantations In quantities 
equivalent to from 10 to 60 pound* of Mn, O. pel 
acre, and obtained Increases of crop of from 32 to 
87 per cent The beneficial effect persisted to a 
smallest extent, through the following year Man- 
gaasee eWorld*, a waste product of 
Industry, axerts • similar action. 
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In Europe, Voeloker and others hare obtained In- 
creases in the crop of wheat up to 20 per cent from 
the application of from 25 to 60 pounds of manganese 
sulphate per acre Excessive doses (100 pounds) dim- 
inished the crop Similar results were obtained with 

Grdgarlc, Huudrlck and Corplaux observed little 
benellt from tho application of manganese to sugar 
beets, but (losolu obtained Increments of 40 per cant 
In roots and 26 |>ar lent In sugar from manganese 
chloride and of 24 per cent In roots and 66 iter cent 
In sugar from iiiaiigancao sulphate -the chloride dim- 
inishing and tile sulphate Increasing tho richness of 
the Juice 

"ft lili flux (lurela obtained the surprising Increase 
or 64 tier rent In totally dry weight from manganese 
chloride, mid 111 pi r rent from manganese sulphate 
lie i mu hides from his analyses that the manganese 
applied Is asslinllHled by the plants and that the dlf 
ferenro In molecular weight of tho chloride and sul- 
phato determines the degree of Influence on the 
formation of diastases 

Tint the effect cnniicit lie wholly due to the mas 
pnnese which la asslml luted, for Durtrund found no 
more inaiiguiiiHe In ent plants, the grow III of which 
had been Inc reuse d by manganese, than In the con 
lm| plants to which no maiigaiieso had been applied 
And rue nt Amerhan oxpirlimntH linvo proved that 
fcrtlllrlng agents act partly by destroying the toxins 
icfl In tho anil liy the preccillag crops Unstable man- 
gsiieHe salts might he ex|K>Ued to proinoto the nxlda 
tlen of these toxins Manganese oxide, (races of wliteh 
occur In most soils. Is entirely Inert The greatest 
proportion of successes has bee n obtained with nian- 
gunuso sulpha to. 

Ill KT1MI1I AMU A Nil 1-OIHONB 

American vziurlmcntnrn hav * reviled the old 
theory of De Candolle, and proved tlint Infertility 
may be due to poisonous eke retlons It Is conceivable 
that minute doses of powerful poisons might destroy 
these excretions or prevent their formation 

Copper Haiti The salts of copper have loug boon 
employed for the purpose of destroying fungous para- 
sites of tho grape, and fields of young grain can bo 
freed of certain noxious weeds without Injuring the 
grain plants by spraying with a 6 tier cent solution 
of copper sulphate Quito recently Ilrflal has In 
creased the yield of livalxe by from 27 to 86 per cent 
by soaking the seed corn In h copper balh and then 
drying It before planting The bath was composed 
of 3 parts by weight of cupieir sulphate, jn iiarts of 
starch and 1,0041 parts of water 

Einc Javtlller, Inferring, from tho presence of xlne 
In many plants that this metal must perform some 
function In vegetable physiology made an nxtcnslve 
series of experiments which proved that InAiittcfllmal 
quantities of xlnc promote the growth and multiplica- 
tion of mold and yeast rtmgl and some ihlorophyl- 
bearing plants. For example the growth of a certain 
mold waa stimulated by cultivation In a medium con- 
taining 1 part of sine In 60,000 000, the maximum 
Increase was produced by proportion between 1 In 
10,000,000 and 1 in 26 000 and still stronger solutions 
exerted an unfavorable nr toxic Influence Michaels 
and Do Hoen And that xlnc aalta promote the genuine 
lion of wheat 

Alum The large' proportion of alumina fonnd la 
the ash of c -rtaln exotic plants (more than 60 per 
cent In the Australian tree Orttr i ertrltea) led 
Yaniano to try the effect of aluminous fertilisers 
Common alum, added In the proportion of 1/S per 
rent to I he water In which young barley plants were 
growing quickly killed the plants, but proved much 
less Injurious to barley growing In Iho ground A 
distinct fertilising effect, manifested by increase of 
crop was observed to follow the application of 1/20 
per cent and 1/500 per cent solutions of ammonia 
alum to barley and flnx I he effect of the ammonia 
having been carefully eliminated 

ilaonula. The presence of magnesia In all plants 
and In all aolle long ago suggested the employment of 
magnesia as a fertilizer Trlbol’s recent study of 
tho Influence of magnesia In the tranefortnattoa of 
saccharose proves that magnesia can act as a ferment 
Magnesian fertilizers wore formerly employed, to some 
extent and with good re suits In recent expert meats 
magnesia has been found to Increase the crop of 
grain potatoes and beets chiefly by promoting the 
assimilation of nltTogen 

Bromine Aso finds sodium bromide stimulating la 
very small doses and poisonous la larger doses to 
beans growing In pots One part of bromide to 50 
million 6 million and 1 million parta of earth pro- 
duced Increases of crop of 93, 48 and 29 per cent , re- 
spectively 

Iodine and Plvorinr Potassium Iodide, applied In 
dilute eolation, apis>nrs also to act aa a stimulant or 
a poison according to the dose Aso and Busukl 
obtained a largo Increase In crop of rice from about 
1 10 imund of the anil |»er ac re but verv little Inerenae 
from t', pound while llollrung diminished the crop 
Of tutor beets by one-fourth by npplylng about 4 10 


pound per acre. Analogous results were obtained by 
the same experimenters, with sodium fluoride, sppllsd 
to the same crops. 

Rare BUmentt Cerium, like man ganes*, appears to 
act aa a ferment Aso finds thorium rather Injurious 
than beneficial to vegetation Nakamura has Increased 
the yield of rtco, growing In pots, by 70 per cent, by 
mixing with tbe sol) 1 100 000 of Its weight of lithium 
carbonate, but a does 10 times greater produced a 
smaller Increase (56 per cent), caesium carbonate, In 
the same doses, produced Increases ot 13V* and S per 
cent 

iv HAcruixt, rncnwm 

The discovery of tbe mechanism of nitrification and 
the fixation of atmospheric nitrogen by tbe bscteria 
of root nodules, soon led to attempts to aid tbe process 
by the addition ot nltrogon-fixlng bacteria. In 1896 
NoliW and Hlltncr patented a process of Inoculating 
peas and beans and the soil In which they grow by 
soaking the seed with an Infusion of a gelatin culture 
of the bacteria of the root nodulua. Bayer offered a 
pure culture of Rllenbatb'e bacillus, mixed with potato 
meal, but Macrker soon concluded, from tbe contra 
dli lory results obtained, that the preparation had 
failed to prove Ita value In 1904 the United State* 
Bureau of Agriculture distributed 12,000 boxes of 
battcrlal cultures, which appear to have produced 
good results, In the majority of cases 

But the effect uf these preparations Is uncertain, ns 
the abrupt ihange of medium may avert the develop- 
ment of (he bacteria. Tbo soil naturally swarms with 
nitrifying bacteria, buL their growth may be checked 
by various causes which will have the same effect 
on tho few millions that are added 

Btocklaiia has endeavored to obtain hardier varieties 
by cultivating tho bacteria In a large mass or earth, 
and has obtained remnrkablo results, but In view of 
the uncertainty mentioned above, It la prudent to 
defer Judgment until several more year* of experi- 
ment have elapsed 

V Tilt IAI I t AMP TICK rUTUBK Or THF NKW mTIUtOg 

The value of the nitrogenous fertilizers obtained by 
artlfh lal methods has been abundantly and decisively 
proved, but tbe same statement cannot be made In 
regard to the other new fertilizers every ono of which 
has given contradictory rt -nulls In the hands of differ 
ent experimenters Similar uncertainties, however, 
attended the earn experiments with Other ihemlcal 
fertilizers tho value of which Is now universally 
recognized Wo hove learned bow In use nutrient 
fertilizers and we shall learn how to use stimulants. 
And ibis Vnowlrdge will be productive of Incalculable 
benufit to agriculture 


Ckimic and tbe Awlwrcttc. 
t**st anyone should suppose that Dr Charcot west 
to tbe Antarctic largely for the purpose or reaching 
the polo It may be said at the outset that his chief 
object was nnp of scientific reecarc h only He only 
readied latitude 7fl degrees, and therefore can hardly 
compare In achievement with his predecessors, and 
notably with Bhackleton and Bcott, What he did waa 
to explore a region or arrhlpclogoe* and waterways, 
of which vory little la known, and to broaden our 
knowledge of an Ice barrier which extends westward 
from the South Bhetland Islands unbroken 
Although Dr rbarcot returns with no-e of the 
laurels of Bhackletnn and Bcott, his explorations will 
be of much assistance to future Antarctic explorers 
From the meager account of his findings It would 
seem that any attempt to approach the pole by way 
of the straits of the South Bhetland Islands Is doomed 
to failure, and that Commander Peary's plan of at- 
tacking the pole la g direction opposite to that pur- 
sued by Bhackletnn Is hopeless. Bo far the only 
atartlng point that holds out any promise at all la the 
base of Boas's Ice barrier, where the volcanoes Erebus 
and Terror are to be fouad Here and here only can 
as expedition winter not more than a few hundred 
miles from the pole 



The current SirmjcHkXT, No 1782, contains aome 
vary striking Illustrations of the Farts flood, which 
■how to what extent the capital of France haa Buf- 
fered from the Inundation. Mr H F Sttmpeoo con- 
tributes an excellent article on efflclency In shop opera- 
tions, In which he shows how shop efficiency can he 
Increased, as well as some reeults secured by the 
methods which he advocates. Mr Claude Orahame- 
Whlte, In an article "Some Experience* of an Avi- 
ator." sketches bis own experience, and thus Show* 
many an aspiring aviator what be baa to avoid. An- 
other paper on explosives tor use In coal mines by 
Monroe and Hall la presented. Tbe second and eon- 
eluding Installment ot the article on the Wright In- 
junction, containing extracts from the court’s opiates 
and the briefs la published B P Buffet roodnda* 
his splendid biography of Leonardo da Vlwf, la which 
he pays a tribute to that great man’s aaglBeerthg abil- 
ity When the Nobel Prise was awarded i« Mr. Mar- 
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Judge Hand, in ai 
Circuit Court, granted t 
asked for by the Wright C 
han, tbe French aviator, alleged to be using In his ex- 
hibition flight* here a machine which la an Infringe- 
ment of the patent* granted to Orville and Wilbur 
Wright This decision prohibits Mr Paulhan from 
using his machine In this country pending the trial of 
the Wrights' suit against him. 

After discussing the prior discoveries cdted by the 


“It Is, of course, unusual to grant a preliminary In- 
junction before any adjudication and without any 
acquiescence However, when the right Is not seri- 
ously attacked, and when the Infringement la dear, 
the court should not hesitate to interfere 
“From the showing made I cannot doubt that the 
complainants first put Into any practical form the sys- 
tem of three-rudder control That there may be other 
systems la not the point, let the defendant uae those 
If he will Nor Is It necessary to conclude that the 
complainants were the first to fly Upon that I decide 
nothing whatever, for It la not an Issue in the case. 

"All I do say la that I cannot find that anyone prior 
to their patent had flown with the patented system, 
and that the changes from the specifications which the 
defendant had made are so more than equivalents 
which do not relieve from Infringement 
“It U quite clear that for the complainants' protec- 
tion a writ must go pendente Hie, because the defend 
ant, being a nonresident, who Is here transiently, 
there U no way In which they may Insure themselves 
of the monopoly they have acquired except by prevent- 
ing hll use of It at onco ” 


A Library In the Unban. 

The French Colonel (laden, who recently led SB 
expedition Into the southwestern region of the Sahara, 
found In the course of his investigation that one of 
the moet powerful prltacea there, the Bhelk Bldla, warn 
the founder and itossessor or a rather large library, 
a rei»rt ot which Is published In the latest number of 
the nevue du Monde Musulman Tt^i library la small 
Indeed, when measured by our Ideas of such a founda- 
tion, for It contains only 683 books and 612 manu- 
script Btlll it not only proves that a most urgent 
need of books has seized the most distant outpost of 
Mohammedan cultivation, but also provokes most 
lively Interest In consequence of Its composition 

Approximately the books comprise thirty groups re- 
lating especially to koranlc erudition the doctrine of 
faith, history, jurisprudence philology, travel and dis- 
covery. poetry and fiction, married lire, magic recipes, 
Interpretation of dreams and astrology The library, 
therefore, bears the Impress or sheer orthodoxy, which 
le further manifested liy Its lark of books from for- 
bidden provinces, such as philosophy and the natural 
sciences , but already the existence of printed books, 
the production of which Is deemed a rigorous contra- 
diction of the strict tenor of the Koran, proves that 
the revolution In the production of books, which began 
In Stambonl toward the end of tbe eighteenth century, 
has today acquired dtliensblp In the whole Islamltlc 
world, and that at no remote day also In this circle of 
culture and of passionate political aspiration and 
achievement the printed book will force tbe written 
book into a very dim background Islam, long oh 
■traded by erase ignorance of many foreign things 
among them books especially, which could have exer- 
cised a moat beneficent Influence on Its dally life. Is 
now quickened by tbe frequent book In It* own tongues- 
which comes galloping from European publishers even 
Into tbe precincts of Its haughtiest orthodoxy The 
printed book Is already an Irresistible leaven in Islam. 


Alfred Bpear of Passato, N J, died at his home in 
his 87th year He waa me of the first who ever con- 
ceived the Idea of a moving sidewalk. Hta model In- 
terested each men as Peter Cooper, Horace Greeley, 
end several other prominent men Tbe scheme had 
so much to commend It that two I-egUlalures, those 
of 1878 and 1874, authorised tbe use of bin sidewalk, 
but the Governor of the State vetoed the hills. 


Preece haa calculated that an andibi* Bound Is pro- 
duced in a telephone by a current at • by 10-" am- 
peres, and Fellat baa calculated that a sound fa pro- 
duced by a difference of potential between the two sta- 
tion*. amounting to only 1-1000 volt These statements 
give tome Idee of the gnat e en at tt v en aa* iff tbe mod- 
ern telephone, hot the eeiultlveasee of the human 
eer. which perceives the tev&dUs ribrariee iff th* 
telephone diaphragm, I* noises rwmritthta. 
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warn 4 noun out anno m ncnox. 

To ths Editor of the Scnumno Ajuuboax 

Ob Janaur Wth. 1910, about 11.40 P M , a curtou* 
tad eaiquo eoddsst happened In recard to limited 
oar No 030, D. and P, at the erowliig of Main and 
dab Street*. Pique, Ohio. The phenomenon waa ao 
remarkable that 1 bare concluded to make thla report 
of It, and If you eee fit you may lay It before your 
reader*. 

The car waa headed aouth on Main Street, runnlnc 
perbapa ten or twelve mllee per hour At the awltoh 
In Aah Street, where connection la made with the 
city line, the rear truck left the main line and tal- 
lowed the Aah Btreet line, and the car body turned 
completely end tar end, returnlnc almoet completely 
to the main line. Neither track woe at any time off 
the rail* and even the trolley whoel wee still In work 
lag contact with the over-heed wire when the car 
•topped The brake rod oonnectlone were ell stripped 
and torn looae, alio the wire connection* rrom con 
t roller* to motor* were severed No one we* seriously 
Injured, and a casual observer coming on the scene, 
ee the writer did, a few minutes after the occurrence 
would not notice that anything out of the ordinary 
had transpired 

The attached diagram shows five positions assumed 
by the car in It* wonderful evolution The relative 
position of the truck with reference to the body and 
also to the tracks le shown, the end ot the truck 
normally positioned toward the center of the car body 
bolng Indicated by a and b The end of the car heeded 
south before the accident Is Indicated In each figure 
by f 

Fig. 1 Indicates the statue of thine* when the truck 


Scientific American. 

much experience In the Himalaya* and who itatad 
to Prof H. a Parker that the amount to he allowed 
for retraction on Ugh snow mountain! waa moat un- 
certain, that therefore the altitude of the greet 
Himalayan peaks, though given In precise figures, was 
still In doubt 

Furthermore, I once met a former member of the 
British Royal Engineer* who Laid mu that the trlangu 
Alton of the well-known mountain K 1 recently at 
tempted by the Duke of the Abruul, was made by a 
friend of his, whose allowance for refraction was 
double what he thought should have been made With 
the smaller allowance K* would be about 4 000 feel 
higher than It Is now regarded 
It la therefore obvious that If similar allowance 
for refraction U made on Hueecarin, It may easily hap- 
pen, especially In a country with a much drier atmo- 
sphere than rndla that the mountain I* 1,000 or 2,000 
feet higher than has been figured 

Accordingly while It la perfectly pioper for all who 
desire to do to to aicept the figure* of the trlangula 
tion, regardless of the careful estimate of myself and 
of tho Swiss guides and of the evidence of the photo- 
graphs, no one need feel obliged to accept those figures 
aa final 

As to Aconcagua being the highest ot the Andes, I 
may say that aside from Ifuascar&n there are several 
mountains which may prove when carefully measured 
to bo of greater altitude than Aconcagua 

In thla connection H may not bn wholly out of place 
to say that while Mrs Fanny Bullock Workman has, 
according to tho uewBpaiwrs frequently announced her 
readiness to furnish evidence of the altitudes claimed 
by herself, when I wrote to her elating that 1 should 
he glad to see tbu figures of her obeervatlone, an la 
terest shared by somo other Alpinists she Informed 

me that they had not been published In any of her 


Tbs Harrlmaa la a special 4-cyllnder motor of 50 horse- 
power and weigh* 200 pounds It has copper water 
Jackets and aluminium crank-case The boro and 
stroke are B Inches. The 8-cyllnder V type motor h»« 
crank-case and cylinders cast of mBcadamlie The 
cylinders are lined with cast Iron and the ptatons also 
are of a special grade of this metal Tim boro and 
stroke are each 4 inches. The output Is no horse power 
at 1,200 revolutions per minute The 12-eyllnder V- 
type Bliffum motor Is couatnutad similarly to the East- 
on each row of cylinders being cast in one piece with 
the upper part of tbe crank-case and afterward being 
bored and lined with cast Iron Thla motor Is beauti- 
fully finished Its weight complete Is but 415 pounds, 
and an output ot 100 horse power Is i tainted for It at 
1 800 revolutions per minute 

Upon entering tho Urge main hall of Mechanics 
Building the visitor saw upon hta right tho Dlerlot 
and Antoinette type monoplanes of the Hi lentlflc Aero- 
plane and Ali-shlp Company of New York The former 
ot these maihlnes which Is fitted with a 4-cylluder air- 
cooled l ■ yrle inutur has lately lei u cI)h rlmenled w Ith 
upon li e by Mr Stanley Y Beach and Is In a fair way 
of making a flight In tho near ruture The Antoinette 
type monoplane was shown with a huge red 9-foot pro- 
peller of special design, which has been found to be 
very effltlent A novel typo of steering goar having 
two sup* rlmpoaed wheels was also fitted Opposite 
these two machines were two Wright type biplanes of 
Frederick I* Schneider Tho finished one ot those two 
mat bines had movable flaps upon I he roar edges of the 

wings Instead ot tho warping arrangement used by the 

Wrlghta. 

Proceeding onward around tho hall, the visitor next 
*aw two new monoplanes — one (the Moroek) a small 
demountable Blerlot type machine having wings laced 

upon steel tubing and the other (the Burlingame) a 
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The Cochin Forest Tramway la an interesting little 
line of tramway on the meter gage In the aeml Inde- 
pendent State of Cochin In Bouth Indie It rnns 
slightly to the north or the 10th parallel of latitude 
and to the nut of the 751 h parallel of longitude, and 
owes Iti origin to the fart that the foreata of Cochin 
form one of the moat valuable aaaeti of tbo State, 
llielr approximate area being 505 square miles, or 
nearly one half of Its entire extent Their commercial 
Importance It Is ntated, was vaguely realised u far 
back as the beginning of last century, but the earlier 
attempts to work them were of the usual spumodlc 
and unsystematic nature which characterised original 
pfTortH In forestry throughout the Indian peninsula. 
In the year 1835, however, a regular forsat depart- 
ment, under the control of a European officer, waa 
formed and worked for some sixty years on old fuh- 
loned lines Though the department throughout this 
period brought In a certain amount of revenue to the 
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IN FORES 

BY EDWARD HARRAN 

fact that a land route, provided means of transporta- 
tion over It were available, would tap a far richer 
forest area than a proposed river route alone, whUa, 
of course, It would be open alt the year round. So 4t 
came about that the Idea of a tramway In three sec- 
tions arose, waa recommended to and sanctioned by 
the Durbar The Drat section was to cover a distance 
of 8 mile* In the valley, to be followed by a self- 
acting Inclined tramway 5,000 feet long. The second 
section, miles long, was to be followed by a elide 
7,000 feet long, whence the third section, also 1% 
miles long, wag to extend to the Kurumalt River, from 
which point timber could be floated to the railway 
station at Trichur during tha monsoonal period and 
carted to the Cbalakudl Station In the dry weather 
According to this Brat propounded scheme, timber 
from the hitherto unworked Psrambtkolam Forest was 
to have been floated by the Paramblkolam River to the 
tramway terminus In the valley A vlelt paid by his 
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logs both at the bead and floor of tha glide prated a» 
pensive. To remedy this latter, the oonvaralon of the 
slide Into another self-acting Incline waa decided upon. 
To remedy the first Ur Alwar Chetty re o o nmt nrtsd. 
and the Durbar sanctioned, another extension of tbs 
tramway, one of 15 miles to Chslakodt to meet the 
Sboranut-Cocbln Railway at that station, a oonmee- 
tton, with the acquiescence of the Madras Railway 
authorities, being made between the railway and 
tramway there. 

To-day the total length of the lino as It stands com- 
pleted at the time of writing to lift miles dlridsd Into 
three sections. The ftret section extends tram mile 1 
to 21. the second from mile 12% to 17, and the third 
from mile 88 to 19% The first and aoeond sections 
are connected by a self-acting wire rope manipulated 
double way of 1% miles, while the second and third 
sections are similarly connected by another Incline a 
mile In length 



Elephants moving logs for shipment. A train of Umber ears. Vote the density of the fereat growth. 
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State, there was Utito or no pretense made of admin- Highness the Maharaja of Cochin to the Paramblkolam Throughout Its whole length the Cochin Forest State 
totratlng the foreata on srlenllflc principles, with tha and Nelllampatty forests In 0< tober, 1903, suggested Railway Is excellently constructed. The gage to 1 

more or lees natural result that while the interior of a revision of this scheme which provided for tha ax- metsr; the average gradient of the lime 1 In SO and 

the forest area (from which there were no facilities tension of the proposed tramway to Paramblkolam, an the maximum gradient 1 in 15 which gradient oc- 

for transporting the cut timber) remained practically additional 13% miles, the experience gained during cura on the third of the five inclines which have boon 

untoui bed, work being aonflned to the more aereaatble (he preceding year or two having shown conclusively embodied In the construction 

portions and those from whlih transport was easy that the Paramblkolam River could not be rolled upon The Inclined ways are so constructed as to be self- 
It was not until the yesr 1895 that a move for the bet- to carry every year anything like a year’* full yield acting, and three of them are altnatod to series ha- 
ter waa made when Biigegattons were made by the of Umber A survey of thle extension waa mads by tween 21 and 23 miles and tha other two b st ws ad M% 

Resident, Sir James Thomson, which culminated, early Mr Haldwell, a specially engaged engineer, In 1901 and 28% miles. They are worked by means ot wire 

In 1897, in tho Madras government placing at the die- According to the original scheme, the traction of cables controlled from brake hotmra by gear b rake s ta- 
posal of tho Cochin Slate a British forest officer, Mr tbs timber trucks was to hava been by manual labor, dependent of neb other, and consisting of b orison tal 

Foulkea, for the purpose of Inspecting the roreats and bat when the length of ths proposed Hne amounted to wheels round which the eabtos ptm two or three times 

formulating proposals for their hotter and more profit- 31 miles. It was recognised that manual labor would The Inclines are doable reded with eross- 

able administration This gentleman’s report in- prove both too expensive and too laborious, and in over points at the up-hUI side of each tooths tonus, 

cludad tbe recommendation that the services of a September, 1901, lot-omotiv# engine traction waa The points are so arranged that a descending toad, 

trained and experienced forest officer be obtained, and, finally decided upon Tbs modifications of the orig- which travels down by force ot gravity, nqulrea prto- 

actlng In accordance with thU suggestion, the Cochin Inal scheme already alluded to necessitated a full re- tlcally no uphill J f*Hs | the locomotive ptoora the 

Durbar obtained from the Madras government the consideration of other portions of It, chiefly tbe too- track, which on bring, uncoupled to then rehdy toy the 

loan of Mr ▼ Alwar Chetty TFS for a period of posed combined river and road transport which It was descent In aoat cases, however, empty frnffim gotog ' 

seven years. His first care was to Inaugurate a period anticipated would not dee r tbo aecumutadOM of tlm- ap have to bo hand-shunted aft er bring .tontoSTto 

of rest for tbo overworked area of timber and to lot her Also In practical working It was found that a order to plan tiun 1 on the aide ot tha npptr tnritoa 

about securing a suitable outlet for tbe prospective out- timber slide, especially to the case of lengthy, and on which tha traction rep* Mm. tha NMtifef&tt- 

put of the then rirgto forests. Surveys disclosed the heavy Ion waa n— tttotootory, and tha handling ot Ho and am at 1% 
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|HM tetwr a grooved pufley « M diameter, after alateat examlaatim PM Meaer bu ret made In Moser ears and Terr reeentlr the Prefsamr found a 

whisk It Cornu a lim S orer a loom puller bank this earn were fond Coot aneh layers of elar aepar well preaerred tinman lower Jawbone In the ao-rallad 

•gate over another < foot poller mounted oa the eaina ated hr layere of aahea While reUoe of the new Cave of the Been Sandstones marked with groovea 

shaft aa the Brat and thence to the other line etonwage were found In the Bret and aecond larer of made hr whetting the bone toola on them prove that 

Oa the vertical ehaft on which theee two puller* are, tehee In the third and fourth laren were dlecovered the cavea were aleo the workehope of the can -dwell 

and on which the rope Unde an mounted two horl remain of the painter e mueeel lend snail* the boor ere A high degree of development la aliown hr the 

■Octal drum puller* each t feet diameter Incbee aoalea of the swamp-turtle and a mammal feuna cut h pottery (he veaaele formed br a free band are inaal 

broad with K inch llangee Steel band brake* S/18 te the otter beaver goat eteg end wild bear which fold not onlr In their form and material but aleo In 

teoh thick and 8 Inohee broad studded with hard manlfeetlr point to the fact that the lint cave-da ell their da oration one pleie being marked with a 

wood brake blocka 6 Incbee long can be applied to en resorted to the fresh water districts for their sue broad spiral band Immediately on either aide of which 

these drums by powerful linked leven controlled by tenance while the later cave-dwellen found a much the depreeelone of the Teasels are filled with white 
hand wheels and screws, to control the speed of the more generous source of nourishment along the coeat nlor In which are the rare of corn and lean* of 
load descending the Incline The grooved pulley* An Important fact It the presence In those oldest lay palm which ornament the band Thin piece almost 

round which the rope binds are filled In with leather ere of frequent tools and to the same layer* belong reminds one of the decoration of Myrenaan pottery 

sect Ions on end grain to give a good grip The cast the especially Interesting art objects engraving* on * »*■ • ■ ■ 

Iron portion of these wheels la suitably dovetailed out animal bone described plcto Hally many of them In Have pishes Memory f 

to contain the leather packing the Professor a report On a polished plue of stag* Btudtea a* to th« mental powers of animals have 

The first second and fouHh of the five Inclined born fer Instance may be seen the md ly made draw already been made on several occasions but only m 

way* are on curve* round which curves the wire ropes log of a human figure that stands be tween two tree- rcntly have Inquiries been made a* to whether fishes 

are guided by vertical roller* On the straight portion trunk* showing many branches A* In the a t draw have a memory or not Result! have shown trace* of 

of the Incline* the cable Is supported by horl ton tal Inge of rhlldren the head Is represent d by a round ft m moty both In coral sooihyt ■ and oiler cl t Iren* 

niton placed SO feet apart Illustration* of one of depression and hands and feet by silts slightly curved of the d ej &ipc rlmenta have been made with tcv 
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these Inclines are here reproduced The rolling stock 
of the Cochin Forest Railway consist* solely of open 
trucks spooUUy designed for carrying timber with 
swiveled bolsters and chilled cast-iron wheels 

The Art ef the Oave-toweUer. 

A very noteworthy discovery of cavea which has 
brought to light a number of art objects of the oldest 
Inhabitant* to reported by Prof Moser In a late sum 
bar of Umschan In a depression which ha* the ap- 
pearance of a trough of the valley extending from 
the Karst (Australian) plateau Trieste Nabreselna 
Data* to the Volntk Mountains are found numerous 
caves to which toads a gate of rook under the project 
tag wall of the alts Their Interiors are moms nail 
or spwioas, which warn first only places of sojourn 
tor tbs Kant eavodwalton who originally nomads 
later settled down to habitual rwddeso* In them That 
the fifivsa have sowed a long time ad abodes to proven 
by the fact that in than an found frequent very 
tbtak layers of clay teteretretUtod twloe, thrice fear 
ttgMS, With ashee. In the totter are Mice of tho 
hMSehold Among the cans vtottad the Botkgurt 
Wta, attested near the vtodnot of the fioothsm Rate 
tear, Kymata*, mu objected te the mate psc 


Part of the mala line with empty trail oa a giai e 
TH» oooxn JOUST RAILWAY 

On a second engraved piece of bone a Jawbone that 
was found In the third layer of situs to pictured 
with a contour of almost straight line* a wild* boar 
of which the head to almost triangular the tusks 
being clearly drawn the eye* and ear* being faintly 
Indicated the bristles on its bark appearing with per 
feet distinctness and the curl in Its till being nther 
Indistinct That the artist of the cave sought to re 
produce the aspect of nature In which he had often 
seen and slain the wild boar to shown by thr high 
grass In which the animal elands and which I* repre 
sented by strong Incisions. On a thigh bone to cully 
recognised the heed of a sea turtls with eye and deep- 
ly cleft mouth the scales and folds of the skin are 
Indicated by easy strokes and above the bead to a 
sufficient hint or a fluttering dragonfly and not tar 
from It are tufts of reed The two last engraved 
piece* of bone the Professor attributes to an early 
settlement In the new stone-age while the awkward 
portrayal of the man may be considered u derive 1 
from the old stone-age 

While the layers of uhes contained a generous num 
bar of finely worked tools of bon* and plectra of orna 
meat, tho occurrence of relic* of man himself to re- 
stricted te two teetotons with addition* from the 


era! fishes b it the most striking result* have to en < fa- 
talced with tho gray p rch which live* hi lly on a 
small silvery hued sardine Borne of l hi* wire taken 
and colored red and were then i ut Into th tank whcie 
the perch was with several oth r allvtr colored sar 
dines Of course ll normal once were at on e at 
tacked and eatun but It wu not till hungry that th* 
l«nh made a tentative meal of one of Ihe r d ol led 
victim! on recognising tt e Mr tin flav r however 
he promptly demolish I th r matador S il sequently 
the specimens In the tank detour 1 tho sardlnts lire- 
spectlvi of color thua showing not only Ira n of a 
mem iry but aleo the tower to different let* color Bub- 
eequmtly sardines colored red and blue were pin ed 
In the tank together with the silver on a th came 
scene wu repeated the bluo ones not being alia kad 
till the others were eaten and hungir ompellrl In 
teellgatlon of the new comore Aftur this Introduc 
tlon the perch ate the sard I Dee of all thr e lyp g with 
out any difficulty Borne spines of the sea n til (sc 
tlnla) were then fastened to Ihe blue sardines these 
were at once avoided by the petch who inmitly got 
out of the way of the new comers This showed traces 
of memory u the remit* of contact with the sea net- 
tle were clearly shown and recognised 
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THE NEWLY DISCOVERED GOBLIN SHARK OF JAPAN 


Every now and then tho xoologlcal world la Hurtled 
by the annniintcmc nt of the dim every In Jnpanetto 
astern of eoQie very rar< or rery undent type of 
animal Bo often In thin the mm that /nologlafs hare 
tome to look upon tin deep waters of lapun bh a iort 
of nal iirnlletB wonder irulni- a pn serve In which live 
all manner of Inicn mlng uulmalH Hom« of them of an 
ardmli lipe long exllnd In other parts of the world 
Thi i xpi 1 1 111 tun of n markable discoveries In these 
uuli r» Ih no HlrcmB that i Imve heard a distinguished 
Aim i h nn /unlugial, who la himself well acquainted 
with InimneHe waters say that he 
would not lie greatly surprised to 
hear some day that a real Musaicaiir 
or Ichthyosaur had been hooked in 
the dipt hs of huro Hhvm or warm 
fl'ni k C nrreiit of Jnpan 
It tu til tin so waters that Japauem 
IlHlieriuen occ itMloniilly take on thdr 
lines a shark whose grotesquenesa 
huu won him among natlvea tbu 
name of Trngntamr or goblin 
shnrk One of these "goblins ' 
came Into tin handle of President 
David Starr Jordan of Leland Stanford University u 
dozen years ago and was at once recognized as an 
Interesting archaic type whose close relatives had long 
since become extinct President Jordan described it 
under tho name of Itittukunna oiottosl— the name 
being given to honor at the same time the late Prof 
Kuklchl Mltaukurl who for a quarter of a century 
was tho leading light of Japanese x oology and Mr 
Alan Owston, a natural history dealer of Yokohama, 
who was Instrumental In aecurlng the specimen This 
name, by the way, docs not stand at the present day 
but must be replaced by Hi apanurhynt huu — a name 
which had previously boon applied to the teeth of the 
extinct apeotef of this type of shark found In the 
rocks of the Chalk twrlpd. In different pnrta of the 
world In accordance with scientific, usage therefore, 
the Japanese shark described by President Jordan 
nniHt now be known as fitapannrhym hux mrttutil 
It Is now to be recorded that a second spoclee of 
goblin shark has turned lip In a most unexpected way 
It happened thus All of the sharks caught In Japan 
In the past years and 
sent to the various 
museums — about 
twenty la all— were t 
looked upon as be- 
longing to the Name 
species, S uwtont 
So one had ever 
thought of comparing 
several specimens. In 
fact, these sharks are 
so rare In museuma 
that comparison I a 
generally quite out of 
the queelton It waa 
therefor* a pleasure 
for the writer to have 
had the opportunity 
of comparing ecveral 
specimens In the ool 
lection* at Columbia 
Unlveralty and the 
American Museum of 
Natural History and 
to find among lhara 
a new species of the 
goblin shark This 
has recently been de- 
scribed In the Hullo- 
tin of the American 
Museum of Natural 
History as Hrapano- 
rhy mhui Jnrdasl— the 
specific name being 

given In honor of President Jordan, our greatest au 
thority on tho flsb of Japan 
Now to come to the flah biinself As seen In the 
Illustration (Klg 1) the new shark la certainly 
grotesque, well deserving his sobriquet ‘goblin" The 
largest specimen In this country Is one In the National 
Museum at Washington measuring over olevep feet, 
and the species probably attains a length of fifteen 
Fortunately It Is not given In frequenting the hatblng- 
beach, but keeps to dw|>or waters— usually about fifty 
fathoms As la generally the us with fish from deep- 
er water, this shark Is soft and pllnble Even after 
hardening tn a preservative for several months, It 
can be rolled Into a ball The most remarkable test 
tire Is the curiously elongated "nose" (shown In Fig 
1) ft la tlclH cogeiher with Its protruding Jaw and 
small beady eyes, that gives the shark that , ugly 
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appearance. The teeth (Fig 3) are sharp and slen- 
der, each like the pointed end of an awl They con- 
stitute a most effective weapon, which must be fingered 
with discretion even on the laboratory table As to 
tbu peculiar anatomical characters, artifice It to say 
that In the total make-up It la eo different from all 
other sharks that President Jordan was st first In- 
clined to classify the genus to which It belongs In a 
special family by Itself 

As to the differences between the new special and 
the one already known, we need say only a few worda 


ter of fsot, carbon monoxide la invariably found In nil 



Fig 1.— The newly discovered goblin shark (Beapaaorfaynchas Jerdasl). 


The pictures show the differences at a glance even to 
the layman In matters Ichthyological The new form 
(lower picture) Is distinguished by a much less pro- 
trading Jaw, by a very niULh smaller spiracle (the 
minute accessory gill pore seen at some distance back 
of the eye), and by the fact lhaL the eye U situated 
opposite the middle of the Jaw Instead nf back of It 
These features are quite sufficient, In the opinion or 
experts, for separating our goblin as a distinct "kind 
To lha general reader they may perhaps be or tntoresl 
us examples of tbe degrees of difference w’hlch are used 
by specialists to distinguish species ot fls^ < 


flclent to warn all smokers against Inhaling H per- 
sistently Theorist as to what happens in tbs com- 
bustion of tobacco in the various ways It Is smoked 
next took into account the extant to which condensa- 
tion products were formed and retained tn the to- 
bacco The most effective condenser, of course, is the 
pipe, and there can be little doubt that owing to tbe 
length of the etem a comparatively email proportion 
of these condensation products reaches the mouth 
In the cigar, on the oontrary, the 
condensing process has a tendency 
to travel throughout the cigar, at 
all events, as the cigar gets shorter 
tbe condensed product urea gradu- 
ally reaches the mouth and eventu- 
ally the products are conveyed 
there by the heat of the burning 
end It has been said by con- 
noisseurs that no cigar Is worth 
smoking after one- half of It has 
been consumed, which seetne to be 
of theoretl- 


Tho duration as to which of tbe three forms of 
smoking, the pipe the i Igarette, or the cigar, Intro- 
duces tho greatest proportion of nicotine Into the 
smoker's system has never obtained a completely de- 
ilHlve answer, although It hsa received considerable 
dlHcnsslon from three to time vAt one time It was than a damp one di 
freely asserted that the tobacc^whtoh contained the choice a new cigar 


cal (oualderatlone very suitable for application by 
mtlllonalrea Again, a cigar that baa been partially 
smoked and then allowed to go out Is decidedly un- 
pleasant when re-lit, owing doubtless to the spread 
of condensation produrts to the mouth end. In the 
rase of the pipe, tbe burning area Is always In tbe 
same place, It never cornea near the mouth, and 
therefore tbe probability Is that tbe condonaatlon 
products do not reach the mouth In, at any rate, ap- 
preciable quantities In the cigarette the condensa- 
tion products eventually reach the mouth, but there 
la In tbla case leas cbat.ee ot condensation products 
forming slnoe the combustion la unhampered, the to- 
bacco being freely In contaU with the air The ques- 
tion of moisture, however, must not be loft out in 
these considerations, for It Is obvious that damp to- 
bacco will form condensation products more readily 
than dry tobacco It Is probable, therefore, that a dry 
cigar or cigarette gives off less poisonous products 



i, but n 

r an old cigarette It la reason- 
able to conclude that 
tbe amount of nico- 
tine reaching the 
mouth does not neces- 
sarily depend on tbe 
amount In the tobacco, 
but on the form in 
which It is smoksd 
In drawing this con- 


hsrtnful form of to- 
bacco smoking, then 
tbe cigarette, and last- 
ly the cigar— Lancet 


Fig Sf— Under aide of bond 
ef Jordan's goblla shark, 
showing month and teeth. 


Fig- k.— Heads of two speck* of goblla shark The lower oi 
the newly discovered Jordan's gehlla shark 


i is that of 


remarked that the 
centers of seismic and 
volcanic activity move 
slowly westward In 
a recent issue of tha 
Phyilkalltche Z a 1 1- 
echrift, H Wehner 
adopts this belief and 
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highest amount or nicotine necessarily tended to be 
tho most Injurious, no matter In what form It was 
smoked, but wc now know that the form of smoking 
Plays an important part There was a theory that 
pot In all three cases waa tbs original nicotine In the 
tobacco conveyed as such to the mouth, sometimes It 
was destroyed by effective combustion, while at otheT 
times pyridine was responsible for toxic effects, Ac- 
cording to this theory which was all on tbe right 
track the cigarette waa least harmful, because the 
tobacco along the thin paper wrapper waa expoasd 
rreoly in the air and i 

well burnt and all nicotine waa destroyed 
this It was hold that to such a case one potao* dlMP- 
ixared only for another one to be elaborated, and 
larbon monoxide was round In marked quantity as a 
poisonous constituent ot cigarette smoke. As a out- 


tbe westward move- 
ment by reviving the 
old hypothesis of a 
■olid nucleus, separated by a thin stratum of Uqald 
from the earth’s crust, and rotating slightly less rapidly 
than the latter According to Wehner'e calculations, 
the nucleus makes a complete revolution, relatively to 
the surface of tbe earth. In 963 yean. (There la room 
for a good deal of uncertainty in such calculations.) 
Wehner supposes, further, that the nucleus Is studded 
with protuberances which are centers of activity and 
that thtae protuberances, coming Into contact with 
weak parts of tbs earth's crust, causa earthquakes and 
theory and the records 
observed by navigators of tbs 
Atlantic Ocean dtirfng the last sixty years. Wehner con- 
cludes that a . group ot these formidable protuberance# 
has new arrived under the region betwsen l dbg. N. 
and 1 deg 8. latitude and *7 add tt deg. W> Jqtgftwk, 
and that danger la tauninant tathgt part <# Um t wqjrtd., 
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t« the outwardly Baring form of tha tran sm itt er tbs Fig. 1 to provided with a cylindrical compartment that 

d trice la thtu firmly mad* faat Batwaen the ring- opena at one end Into a reeoss n and at the other 

ahaped plate and the tranamltter la a atrip of folt end communicates through & partition / with a receaa 

which aerrea to prevent vtbratlona that atrlke the 0. Bach receaa la fitted with a lug adapted to receive 

plate from being communicated to the mouthpiece of the terminal wlrea of the line The lugs aro engaged 

the tranamltter The eecond member, which la hinged by screws that pane through the bloeha and servo 



Interlocked A weight placed on the Interlocked tllea 
produce* an outward spreading thrust against the two 
I beams A and B To resist this thrust the 1 beams 
aro braced by means of cross rods, as Indicated by 
dotted Unco In the illustration Our Illustration dhows 
part of the upper panel of one of the sections broken 
away to reveal the reinforcing which, In this case, 
consists of a netting of heavy Iron or steel wire lin 
bedded witbln the material 1 lie lower panel la 
braced by means of bara G Imbedded therein which ex 
tend up into the tongue F They take the end thrust 
and materially strengthen this portion of the arch 
The ' vacuums" or wedge-shaped air spacea formed be 
tween the panels serve to prevent undue travel of beet 
through the arch In case or Are A building having a 
large proportion of such arches Is therefore to that 
extent rendered more nearly flreproof than would 
otherwise be the rase The Inventor of this arch Is 
Mr Eugene F Fltxpatrlck. of 158 Withers Btreet, 
Brooklyn. N T 

Iimil FOX TXLXPHOn TXAXIMITTXXI. 

Unless one Is using the telephone In a booth or In 
a quiet room It Is Impossible tor blm to exclude all 
local disturbing noises by stopping the ear that la 
not applied to the receiver, for the reason that the 
nolaes reach blm by way of the trauamltter of bis 
own tnatrument In order to eliminate all Buch dis- 
turbing sounds a very simple device haa recently been 
Invented which may be applied to any telephone trans- 
mitter This device Is Illustrated In the accompany 
Ing engraving It la extremely simple, consisting of 
two members binged together, one of them bolng a 
ring-shaped plate adapted to bo placed over the mouth 
of the transmitter and provided with ears which are 
bent back over tbs outside of the transmitter A 
wire band la than fitted over tbe ears, and tbe latter 
are bent upward and booked over the wire Owing 





IOTIL XOUfT VOX WXOTOST-aTXIl lAIHXi. 

vertical bar (Fig. 3) of the sash Just large eDough to 
admit the flange of the horlxontal bar The molded 
part of tbe vertical bar la then pressed out sn as 
to fold closely around tbe molded portion of the horl 
xontal bar, as sbown In Fig 3 In the latter bar a 
small notch la cut bb Indicated In Fig 1 lo act as a 
lock It will be observed that the amount of metal 
removed In making this Joint la infinitesimal The 
bars run without break from top to bottom of the win 
duw as wall as from side to side, making a particularly 
strong framework, and this permits of using a much 
lighter section than la possible with a miter Joint con 
■traction, ao that a great saving Is effected In the 
weight of the material used and ronsecpicnMy In tbe 
ultimate coat of the sash Furthermore, the unusual 
type of Joint makes a break In the monoiony of tbe 
window gash which Is pleasing to tbe eye A patent 
on tbto type of sssb has been secured by the Detroit 
Bteel Products Company of Detroit, Mich. 

IARTT ITU BLOOX. 

Heretofoio when fuse* Buch as ttau screw plug, ordin- 
ary cartridge, or tbe open wire type, have been used, it 
lias been customary In making temporary Installations, 
requiting a larger capai Ity than supplied by the block 
used In the original Installation to remove tbe original 
fuse, and to substitute therefor one of larger and lu 
many Instances of a dangerously large carrying capac- 
ity This has resulted In permitting a load to be Intro- 
duced on the wlrea which baa taxed and In some tuoi 
broken down tbe Insulation by beat, intuiting often 
In producing a dangerous fire To obviate such pooat- 
blUUts tbe fuse block Illustrated In the accompanying 
engraving has been devised It Is so arranged as to 
prevent the Introduction between tbe terminals of a 
llae of a fuse having a larger carrying capacity than 
|g designed for tbe Use Tbe block A at shown In 


AUTOMATIC gTOOX (ALTIgQ SXTICX. 

Cattle when housed or running free In a field need 
a limited supply of salt to maintain them In good 
condition If the salt Is plBied lu troughs mixed with 
feed some of the animals will prevent others from 
getting a proper amount of the salt The nrrompany- 
Ing engraving Illustrates a device which affords free 
access to the slock for obialnlug the recpitslte amount 
of sail and at the same linn protects the salt from the 
elements and prevents waste It cuuslsls of a cup- 
shuts cl leceptaile which Is hemispherical, as Indi- 
cated at A In the illustration A cover piece B Is 
sot ured to the rcc-c ptac lo A by means of screws which 
are threaded Into lugs (’ formed on the member B 
The cover piece Is also hemispherical In Hha|ie t but 
Is 1 nt away at the forward side to admit the muzxlo 
of the auhual A hood D In hinged to (he coier It 
and servea normally to < lose the opening lu tho latter 
At I hi forward side of I lie hood Is a lip E which pro- 
jects forward and la curved upward Tho receptacle 
A Is provided with a aim liar Up t, which however Is 
curved downward thus leaving an opening which will 
expose tho salt and annul tlic stock In unu a sur 
Hclent number of the sail holders sro placed In the 


hood by shoving hla inii/vli henna) h the Up E and 
rocking the hood bark until It engages a lug (I When 
the animal withdraws his mux/Je for the salt holder 
tho hood will Close by gravity tbus protecting tho 
salt from exposure lo the elements Messrs Frank 
and Thomas L. Pelfcr of IP anon III (H F 1) S’o 31 



automatic rrocx-AAirnro oxncx. 
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A Boon to the Busy Man 

The use of die most modem type 
of speed-making locomotives, coupled 
up to the best type of equipment 
and guided by the most vigilant man- 
agement makes railroad travel secure 
and prompt 

The time of a busy man is one 
of his asset*. It means either gain or 
loss to him. 

The certainty of figuring his time 
m transit to tbs exact hour relieves 
his eng a ge m e n t list from entanglement. 

The telephone may make the en- 
gagement, the train will keep it 

The Peusylvul* Special fol- 
lows up die telephone message. It 
beings the two ends of the wire 
I together and consummate* the meet- 
| mg between working hours. 

The man with business connec- 
■ toons m New York and Chicago can 
1 lose no tune by traveling on the 

t Peansylvaala Special I t runs 

£ while die desks are dosed. 

' Peaasylvaala Special (16 horn 
(• between New York and Chicago) 
d leaves New York 3.55 p. m. Down- 
U town Tube 4K)5 p. m. and arrives 
1 Chicago 8 55 a. m. 

Over five hours for business to 
t, 2.45 p. m. when it leaves Chicago 
* for the East and arrives in New York 
next morning (Breakfast on the tram) 
t at 9:45 a. m. 
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Are You Getting A Dollar’s 
Worth of Steam from Every 
Dollar’s Worth of Coal? 

Coal is but a means to an end, and 
that end is the running of a mill, a loco- 
motive, a steamship, a dynamo. It is 
most important, because here the first 
loss so frequently creeps in. 

Users of steam coal should purchase their fuel 
supply so that they are assured beforehand of a definite 
amount of steam-raising power. 

P 4 RDEE bituminous COAL 


a high grade of Bituminous Coal 
for steam purposes, is all taken 
from the same basin in Cambria 
County, Pennsylvania. Its heat 
units are practically constant 
The shipments run uniform — 
and just what PARDLL COAL 
will do under the boiler is 
known. 

There's a dollar’s worth of steam 
in every dollar’s worth of PAR DLL 
COAL Ash and sulphur are at 


the minimum. That is why 
PARDLL COAL earns a premium 
for its high steaming qualities 
from large users. 

That is why PARDLL COAL 
is the most economical. If you 
use but a dozen tons or many 
thousands per month, it will pay 
you to investigate. The services 
of our mechanical engineer or 
chemist are at your disposal 
without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS. Receiver 

WHITEHALL BUILDING, NEW YORK 
«. 141 Milk Street Syracuse. Union BnIMlag Philadelphia, Laid Title laidlafl 


1 paper* Firmly Together 


The Elkins Saw Filer and Clam 
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A TRIBUTE TO AMERICAS' IHIPBUILDIRG 

A LTIIolGH l In' general imlilli Iish apparently 
railLt) to H|j|iri'i lata the *lgnlflrance of tho 
recent winning of a 122,000 000 order for but 
tleahlpa by nn American shipbuilding firm lu 
i omiK'tlilon with the leading yarda of Ureal Britain, 
Frame Germany, and Italy, the importance of ilila 
matter la fully appreciated abroad 
The fails are aa follow* About one year ago the 
Argent Inn government a*kod fur iiropoHal* for two 
Drat < lass battleship*, and It requested four Amerf 
can tlrm* and all the hading fonlgn ahlphulldera to 
put In bldM on the contract The plana submitted wen 
not accepted The Argentine Comml**lon then pre 
pared Ita own HjM'rltlratlnni and asked lild* from a 
■eluted number of these contractors On the receipt 
of the second lot of lllds II again narrowed the com- 
petition down to one American firm, the Fore Hlver 
Company two English Anns Vickers Rons A Maxim 
and the Armstrongs nnd one. company each from Gcr 
many. Frame, and Italy As a result or ihls last com 
petition the award was given to the Fore River Company 
on designs and prion submitted by Preside ut Francis T 
Bowles, formerly Chief Naval Constructor of the 
United Slates nsvy One of these ships will be built 
St the Fore Hlver yard and the oilier by the New 
York Shipbuilding Company 
Judging from such psrtlculnrs regarding the design 
of the vessels as are available, they will be the most 
powerful Aghtlng ships afloat at the time of their 
launch Although In displacement they will not exceed 
our two hetest battleships the 'Wyoming and ‘Arkan 
aas the disposition of their twelve 12 Inch guns Is 
■uch that they will have a considerably more powerful 
concentration of Are on every point of bearing except 
abeam This advantage Is aeeured by placing the two 
amldihtp turreta i a e'e he los or diagonally, an arrange- 
ment which permit! the four guna In theae turret! to 
ta> trained dead ahead or dead astern aa may be de 
sired 81 hi i the four 12 Inch guns In the pair of turret* 
In the bow and at the stern can be trained axially, 
this ship wilt be capable, not uuly of concentrating all 
twelve guns on either broadside as will he done by our 
pew ‘Wyoming class, but also eight guns dead aheod 
end eight dead astern aa against a Are of four ahead 
and four natern for the Wyoming ’ 1 he belt la to be 
10 Imhee In tlitc knees and the speed 22 knots Ap- 
parently, unless some other features of the ship have 
been sacrificed this vessel represents the highest de- 
velopment of offensive power yet attempted In the 
hiatorv of warship construction 
That the Alice ilcan tender was lower than that of 
such firms as Vickers nnd Armstrong Is explained by 
the fart that armor ptale and the steel for the hull 
const met Ion can be obtained al a lower price In 
the United Slate* than It can abroad, the difference 
In this regard being so great as to more than offset 
the high cost ef American labor Whatever be the 
rcn*cui for our micress, the fail remains that the plac- 
ing or this large contract with an American Arm adds 
greatly lo llie prcKltge of our yards and lestlAes to thn 
high point of excellence to which warship construe 
lion has bun carried In this country In this ronner 
lion wc mav ns well draw attention lo the fact that 
the apalhv or the l nltid Slates to any proposed mess 
arcs for the n hum I tat loll of our men lianl marine has 
reduced the must nit I Inn of mere haul vessels to sueh 
a low point Hint our leading shipbuilding vards are 
lo-dny kept alive nlmciHt entirely by govt ruinent orders 
Tor work Nor muni It lie argued that the gerurtng or 
this large warship contract proves that there Is no 
necessity for government assistance In the uphnlldtng 
of our merchnnt marine for the question of the subse- 
quent cost uf running a mm bant ship, which la much 


higher In the American than In foreign service, does 
not enter Into the consideration of warship const ruction 
Moreover, the competition In the construction of mer- 
chant steamers Is much keener nnd the prices are rela- 
tively lower than for the construction of warshtpi 

COULD THE XABTH COLLIDE WITH A OOM1T T 

O N May 18th next the earth wilt be plunged 
Into the tall of Halley* comet and the 
head of that body will be but I ii, 000,000 
mile* away It 1* but natural tbat a think- 
ing man should a*k 1* there s possibility that the 
earth may enmiinier a comet and thus come to a 
frightful end* 

furiously enough, It wan Halley himself who first 
pointed out the possibility Whlalon Newton b stirpes 
*or In thn I-iicaslan chair of mathematics at Cambridge 
was so nlarmed at "a chariot of Are’ which flared up 
In his day, that Halley was prompted to look closely 
Into Its movement* Ills work led to the startling re 
suit that tho comet, when passing through the descend 
Ing node had approached thn earths path within a 
ectiil diameter of thn earth Naturally, Halley won 
(■end what wuutd have happened had thn earth and 
the comet been actually so dose together In their re 
Hpeetlve orbit* Assuming l he comet u muss to have been 
comparable with that ofthe earth (an assumption which 
we now know to have been utterly beyond reason) he 
concluded that lliulr mutual gravitation would have 
caused a change in thn petition of the earth In Its orbit, 
nnd consequently In the length of a year This train 
of thought led lilin to consider whnt the result of sn 
actiinl collision would have been, and he concludes that 
‘If so large a body with so rapid n motion were to 
rtrlke the earth— a thing by no means Impossible— tho 
shock might reduce this beautiful world to Its original 

Hence llalley not only dispelled the superstition and 
the terror which once followed lu a comet n wakn, but 
hIbu iKitnled out a possibility which the supers! Itlous 
Hark Ages had ever dreamed of It scenird to Halley 
not Improbable that the earth had al sumu remote 
lierlod been struck by a comet which, coming upon it 
ibllquely had changed thi position of the axis or 
rotation, I he north pole having originally, he thought, 
been at a point not far from Hudsons Bay The more 
recent Investigations of Kelvin nnd Blr G corgi Darwin 
completely upset any such theory 
Since Halleys time the chance of a collision be 
tween l he earth and a comet ha* engaged the attention 
nr many astronomical matin math-inns 1-aplace, for 
example, painted the possibility of a collision with the 
earth so vividly that he startled his day and generation 
He drew a picture of a comet whose mas* was such that 
s tidal wave sums 13 000 or 14,000 feet high Inundated 
the world, with the result that only the higher peaks 
of the Himalaya* and the Alps protruded Lalande 
created a panic by a similar consideration of the BUbJert 
10 t paper which was Intended for presentation before) 
the Academy of Belenres, but which was uut read 
Such was the popular excitement, that he felt himself 
constrained to allay the public fears as well as be 
could In a soothing article published In the aaxetle de 
Franc-e The masses assumed by both lAplac e and I-a 
lande are so prcpbalerou* that their theories are no 
longer seriously considered by sny sane astronomer 
Since the day of I-aplace and Lalande there havo 
been several comet "scares " Blela s eumet crossed 
Ihe earth* orbit on October 29tb 1832 When that 
fact was announced, Europe was In a ferment The 
orbit of the earth was confused with the earth Itself 
Such was the popular excitement, that Arago took IL 
upon himself to compute the possibilities of a collision 
He pointed out that the earth did not reach the exact 
spot where the comet hod Intersected the earth's orbit 
until a month later, on November 30th, on which date 
the comet was 60,000 000 miles away Incidentally he 
pointed out tbat a collision was always happily re- 
mote Hi thought that the chances of ■ meeting 
were about one In 281 000,000 Babtnet, on the other 
hand, thought that a collision was likely to take place 
once In about lfi 000 000 year*. More recently the en- 
llrc problem has been considered by Prof W H Picker 
Ing of Harvard By a collision he understands, first, 
that any part of the earth strikes any part of the 
comet s head, second, that any |iarl of the earth strikes 
the most condensed point In t ho head (thn core) as 
distinguished from the larger nucleuB What the aver- 
age slie of a visible comet's head may be, we have no 
means of knowing Young estlmiles that for a tele- 
scopic comet It average* from 40 000 to 100,000 mllaa 
In diameter The head of the great comet of 1811 waa 
1 200 000 miles, that of Ilolme'i comet In 1881, 700,000 
miles, and that uf naked-eye comets generally over 
100 00t> miles 

In the last half of the lost century 121 comets In 
eluding returns penetrated the sphere of the earth's 
orbit From this Prof Pickering Infer* that wo should 
expec t to be struck by the core of a visible comet once 
In about 40 000 000 yrere, and by some portion of the 
head once in 4 000 000 year*. Since comets’ orbits are 
more thickly distributed near the ecliptic than In other 


reglona of the ephere, the collisions would oedur rather 
more frequently than this, but hardly as often as on** 
In 2 , 000,000 years, and slnco It lias been estimated that 
animal life haa existed upon the earth for about 100 r 
000,000 years, a considerable number of collisions, por- 
hapa a* many aa fifty, must have taken place daring 
that Interval, lu Prof Pickerings opinion, evidently 
without producing any very aoiioua results 
The old notions of the tidal effects of comets were 
based upon an erroneous conception of cometary 
mosses. It aeema astonishing that a man of Laplace's 
wonderful mathematical powers should not have con- 
cluded that a body like a comet, which can sweep 
through the entire solar system without deranging « 
single one of Its members, must have a mass so small 
that It cannot appreciably affect the waters of the 
earth As It Is, comets are more likely to be captured 
by planets (witness the cornel families of Jupiter nnd 
Hat urn) than to derange a member of the solar aystssn 
or to produce tidal effects. 

The plunging or tho earth In tho tall of HaUegto 
comet naturally causes niany to wonder what will be 
the effect upon tbe Inhabitants of the earth Similar 
jmssage* occurred In 18)9 and 1861 but no one waa tb* 
wiser until long after Home astronomers claimed to 
have noticed aurora) glares and meteoric displays at 
tbe time, but whether these were really associated 
with the comet or not cannot definitely be Btated At 
all events, It may be safely held thaL nn May 18th next 
none of us will be aware or the fact that we are literally 
breathing the tall of Halley’a comet From this It 
may well be Inferred that the wild tales of the possible 
effects or itolsonous gases, tales for whlrh the naws- 
papera are very largely responsible, are utterly without 
foundation It Is true that a comet's tail Is composed 
of poisonous and asphyxiating hydrocarbon vapors and 
of cyanogen, but It Is also truo that the actual amount 
of toxic vapor Is so small that when the earth la 
brushed by tbe tall of Halley’s comet, tbe compoatUon 
of tbe atmosphere will not be so affected that a chemist 
could delect It Flam marl on haa drawn a vivid picture 
In bla ' I .a Fin du Monde" of the possible effect of 
passing through a tall highly charged with vapors. He 
ha* show n us tcrrlfli d humanity gasping for breath In 
Its death struggle with carbon monoxide gas, klllad off 
with merciful sw Iftness by cyanogen and dancing Joy- 
ously to an amesthetic death, produced by the conver- 
sion of thn atmosphere Into nitrous oxide or dentist's 
'langhlng gas " No one nr any common sense shonid 
he alarmed by these nightmares particularly when It 
1* considered that so dlaphannusly thin la a comet's 
tall, that stars can be seen through It wlthont dtmtan 
lion In brightness 

PATUn ( 00M FLXXITIXS a SUIT BI1TAIH. 

I N' the course or a judgment In an Important patent 
cane before the House of Lords, the supreme 
tribunal of Orest Britain, tbe Lord Chancel- 
lor made very pointed references to the 
complexity with which patent specifications are 
sometimes encumbered During tbe past few yaars 
there hrnc been an Increasing tendency to render sueh 
specifications a* Intricate and aa voluminous as pos- 
sible, thereby obsc urlng the vital Issue Only a tow 
weeks previously the Chancellor complained In sm- 
other action of the manner In which claim and narrs- 
tl/e had been so Intimately Interwoven that consider 
able difficulty was experienced In unraveling the real 
factors In the Issue Such a tendency, the Lord Chan- 
cellor pointed out, defeated Ita own object, for wtwve 
patent specifications and claims were so framed aa 
to puxile a student, btuiuess men were afraid to Uki 
out a license for its working, for fear their Interpreta- 
tion of the patent might be found to be erroneous, be 
found guilty of Infringement, and be mulcted In hsavy 
damages The particular rase lu which the Lord 
Chancellor was constrained to make these comments 
was In connection with Improvements In the casting 
and trimming of stereotype pistes. Tbe court eon- 
tended tbat the specification of tbe original patent 
was extremely voluminous and complicated, amount- 
ing almost to the bulk of a treatise. In whlrb there 
was Infinite redundancy and repetitions, and constant 
references to Illustrations wblcb were somewhat dif- 
ficult to follow It was a document which needed a 
prolonged aud penetrating atudy In order that any 
one who wished to work out problems In this parties 
lar field of Industry might know how to avoid all pos- 
sible risk of infringement 
In the course of his remarks the Lord Chancellor 
pointed out tbat Inventors who drew up such compli- 
cated claims must rnn tho risk of the whole patents 
being declared void by the court on the plea of am- 
biguity Tbe framing or specifications In thla man- 
ner he declared to be an abuse of tbs taw, and he 
gave the warning that It wonld he checked, if the oc- 
casion arose, by the simple pro c ees of declaring tbe 
patent Invalid These timely remarks ban been 
greatly appreciated by British commercial and manu- 
facturing establishments, snd there Ip no deabt that 
advantage will be taken te draw up (paeUtoattoea in a 
mm concise and lucid manner. 
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CNOItOEklMO. 

41m OB—eto medal, |ouiM by tost aslebrmted en- 
gineer, 0 eteve Chamrte, tod dwarfed by the Western 
Bootety at Engineers tor tba beat paper presented dur 
Inc tba year, baa been given to Prof Talbot’ University 
of Illinois, (or |ta paper entitled "Teats of Cast Iron 
and Reinferred Concrete Culvert Pipe,” which em- 
bodied raaulta of a research extending over a number 
at yearn. 

Tba Interstate Commerce Commlaalon points with 
pardonable pride to the saving of life and limb which 
baa resulted from the operation of the safety appli- 
ance law In 1891 one out of every 349 men employed 
In car coupling was killed, and one in 13 was Injured, 
whereaa in 1998, one out of 983 woo killed, and one 
eat of 81 was Injured — an .Increase In the factor of 
safety against death of 181 6, and against Injury of 
871 

la addition to the three dreadnought battleships 
which are bring built for the Braalllan navy, the pro- 
gramme of oonatruotlon Includes ten destroyers of the 
staunch seagoing type being built by Menem Yarrow 


reeded her epeed of 37 knot# during trials on the 
Clyde, carrying a load of 100 tons. These vessel* are 
340 feat long and they are propelled by twin reclpro- 
istlng engines of 8,000 home-power 
■ton J. Arnold has been appointed subway engineer 
for the city of Chicago, and It la probable that about 
nine miles of subway will be put under construction 
forthwith. The city has audit lent funds for this pur- 
pose front Its accumulation from the street railway 
company's dividends, and the street-car companies aro 
bound to contribute 9C, 000,000 The Orst section will 
be bnllt In the heart of tba city, and will form the cen 
ter from which later construction will radiate 
Tbera la ntut h significance In thu recent rapture by 
the Oermnns of several big contracts In this country 
The Khenlsh-Wostphallan works have contracted to 
build three more 10,000-horae power turbines for the 
Niagara Falla power plants, which will make fifteen In 
all with a total horse-power or 180,000 Other Herman 
firms have obtained orders to build a series of large 
roke ovons for the Bethlehem Steel Company The 
order includes 400 ovens with a capacity of 3,000 Ions 
a day. and the cost will he about 84,800,000 

There la much talk In the air about the construction 
of a 80,000- ton battleship for the United Btntes navy 
and Ita canoe Is to be found In tho advent of the new 
and very powerful 14-lnrh gun, which recently under- 
went nuccessful tests at Bandy Hook. If the 14 Inch 
gun is to be Installed, and the total number or guns Is 
to remain the same oa In the “Wyoming." an in< raaae 
In displacement becomes necessary Indeod, it Is 
questionable whether even a 10, 000-ton ship could 
mount twelve 14-lnrh guns and give them adequate 
protection. 

Only those who have wltnoeaod the great congestion 
on the present subway can understand the supreme 
satisfaction afforded by the determination of New York 
city's very efltolent Mayor and the Public Service Com 
mission to bnlld at once an additional system of sub- 
ways at a coat of 8100,000,000 The routes Include nn 
entirely new north and south subway from the Bronx 
to the Battery by way of Lexington Avenue and Broad- 
way, and a subway In Brooklyn connecting ths lines 
over the Williamsburg Bridge with the new Fourth 
Avenue route In Brooklyn, the latter to have elevated 
extensions to Fort Hamilton and Coney leland 
Th* Federal authorities have approved of plana for 
the opening or the Delaware River to a navigable 
depth of 13 feet aa far as the city of Trenton, and It Is 
believed that the development of deep-water navigation 
farther Inland wUl be only a question of time. In Eu- 
rope stupendous work of this character haa been done 
Manchester spent 880.038,000 on the 3B-mlle canal, 
which haa made the city of Manchester a seaport, while 
Du Is berg In Germany. 100 miles from the mouth of the 
Rhine, and Cologne, IR0 miles from the sea. are both 
In fro* communication hy water with the seaboard. 

Mr. Oeorfe flMbbe, Chief Engineer of Electric Trac- 
tion or the Pennsylvania Tunnel and Terminal Rail 
road, In a report made at tho Mat tension of tba Inter- 
national Railway Congress gives some comparative Ag- 
orae of economy of th* Want Jersey and Seashore Rail- 
way and tbs Long Island Railroad on lines that Vera 
formerly operated by ateam. During 1908 the Long 
Island Railroad operated Its electric line at 17.80 cents 
per ear mils aa against a coat of 17 JB cents (or stsam 
train mileage. Oa the West Jersey and Seashore the 
oouto war* H.II ants for electric as against MAO cents 
for itsnm mtMws. Tba relatively unfavorable results 
oa flu latter railway aro accounted for mainly by the 
toot that stope wet* frequent on tba Maam strHqe of 
the Long Island Railroad and ths steam aerates there- 
fore was ocetly; whereas on the Wait Jersey Road ths 
average number of tart per steam train m»s twins that 
of ths electric, and much of the service was express 
with few stops pad therefore of aa exospUsnaily eoo- 
m ria kdl charade*. , 


ELECTRICITY. 

The Ant Edison modal of the American Institute of 
Electrical Mtglneera was awarded to Prof Bllhu 
Thomson for his achievements In electricity, on the 
occasion of ths anniversary dinner of the Institute 
This medal was founded by rrlonda of Mr Edison, and 
Is Intended to commemorate fa Is work 

A remarkably long wireless transmission was re- 
cently recorded by the steamship "Tennessee," live days 
out from Honolulu, which succeeded In catching a 
message from Table Bluff on the coast of California. 
The message waa a weather report, which was after 
v-ard rerlAed by ths Navy Department The Utatence 
of transmission was 4.C80 miles 

A recent test of wireless telephony was made to 
show Its value for transmitting music Several selee- 
t'ons were sung In a transmitter at Hhrk Avenue and 
Fortieth Btreot, New York, and were listened to by a 
group of newspspor mon at the Metropolitan Tower 
At tlmas the singing was very clear, but frequently It 
waa impnmlble to hoar anything but a confused blur 
ol sound 

A portable transformer drying apparatus has boon 
devised to dry out transformers that have become 
moist during shipment or storage The apparatus con 
slats of a furnace adapted to bum wood or charcoal 
A current of air heated by the furnace la forced 
through the transformer by meana of a blower driven 
by a small motor The air, before reaching tho 
blower. Is Altered through several thlcknusiws of 
cheese rinth 

The telephones used on the steamship "Lusitania' 
ore quite Interesting The Induction coll condenser, 
and bell of the Instrument are Incloaed In a small 
white enamel box, and the swltrh honk whlth projects 
from one side Is provided with aspeclal retaining de- 
vice to prevent the receiver from being knnked off 
by the motion of the ship The receiver la allowed to 
rttk on the book, otherwise the lever would lift and 
make a false connection when the ship woe pit < king 
nnd rolling 

A recent number of the Electrical World describes 
n very Interesting electrical Installation on an Illinois 
farm The power plant ronslata of a gas-producer In 
BtollAflun supplying a HR-horae-powcr lwo-<ylludflr gae 
engine to which a 18-klluwalt IZR-volt dire* t-current 
generator Is belted The engine also ruus a pump 
which supplies an elevated wstcr lank The current 
la used to light 180 lamps, whlrh aro used In the family 
rcHldencc and n teuanL liouee, n will M In varloua 
barns, com <rlbe, and other buildings 

A saw type of long-dlatanre telephono was recently 
tested successfully over a circuit extending from New 
York'lo Chicago by way of Pittsburg, and return The 
distance was 1,898 miles The system, whlrh la the 
Invention of Dr Tnrdleu or Arles France consists In 
raising the pitch of the message two » laves and a 
third by means of a combination of drums At this 
high pitch the waves arc sharp and short, and ran be 
liansmltted over a greater distance than la poaalhle 
with the sound wares of ordinary conversation At the 
receiver the pitch Is again restored to normal 

At a recent meeting of the Institute of Elertrlral 
Engineers in London a differential electric tbormoni 
eter waa described by Prof J A. Fleming The tber 
mometer consists of two large glass tubes, scaled air 
tight at the lop and bottom nnd connected by a tube 
nf Cne bore In which Is a thread of colored water con- 
taining a bubble of air In the center The strips whose 
resistance Is to be measured are placed In the tubes, 
and one of them la connected with a source of high 
frequent y current while the other la connected with a 
source of direct current By Introducing resistance 
Into the circuits, the heat may be regulated until It 
la the tame In both tubes, aa will be Indicated by the 
bubble remaining In the center of tho small connecting 
tube The value of the reolelance* will vary Inversely 
hs the equera of the current 

A report on the trickle** trolley systems near Vienna 
has rocently been made by the United States Consul 
General there situated The current collector used con 
cists of a (mail frame supported on the grooved wheels 
which run on the positive and negative wire#. The 
wheel la prevented from jumping the wire* by a weight 
ed pendnlum A cable of about 10 or 13 yards connect* 
the current collector with Ihe ear When two cere 
meet, the trolley connections are Interchanged, and 
they can proceed on their way This la an Improve- 
ment over the trank system with turn-outs at various 
points, which make It necessary for the first car that 
reaches tho torn-ont to wait until the second car ar- 
rives, The total running cost of this system for a car 
operating 7C mile* a day Is from 88 *0 to 16 80 or from 
7 to 9 oents p*r mil* 

A A** isfU test of the Edison Beach storage battery 
car was made here last week over the Utb Street 
bone-car tracks. Tba car carried a number of engi- 
neers, who were to judge of Its availability for street- 
far aerates In New York. If their decision Is favorable 
Aft esa of tbs ears will be put Uto aerate*, 


SCIENCE. 

Dr. M. B Barnard of Yerkea Obaarvatory secured 
photographs of Comet A 1910 on January 21st, 34th, and 
February 1st, 3rd, 4th, and 6th Cloudy weather pre- 
vented the taking of any other photographs Dr Bar 
nard Informs ns that ran of the Interest lug features of 
this comet waa an extension from tho bead about one- 
quarter of a degree long toward tbe min Thl* nxten 
ston waa In a line with the prolongation of the south- 
ern edge of the tall 

The mechanical laboratory of the Polytechnic In- 
stitute of Wore eater, Maas, has undertaken a study 
of tho relative thermal rondurtlvily or rolled copper 
and of topper deposited by ulettrolysbi and not rolled 
The condnctlvlty of the rolled copper was found to 
exceed that nf the electrolytic copper by 30 per cent 
This Is an Interesting Instance of the change In tbe 
Internal structure of metals which la produced hy me- 
chanical treatment 

Oobalt and tin, In the liquid state, are uilsrlble In 
nil proportion*, but solid cobalt dissolved mil) about 
3% per cent of tin The two metals form two definite 
compounds CoBn and Co£u Cobalt and antimony 
also mix In all proportion* In the liquid state Solid 
cobalt ran take up 12% per cent nf antimony, with 
which It forms the compounds CoBb and CoBth- Cobalt 

and lead form no definite solid compound and. even 

In the liquid state each dissolves only a small quart 
tlty of the olher The same law governs the alloys 
of cobalt with bismuth and thallium. Cobalt and sine, 
fused together, deposit alleys In which the definite 
compound Co'/.n, has bum found Cobalt and chro- 
mium mix In nil proportions In the solid aa well aa 
In the liquid Cobalt and sllUon mix In all propor- 
tions, In the llauld state, and form live definite solid 
compounds Cojll, CoHt, CoBI. CoKI, Co, HI These 
recent determinations poseess eapcclnl Interest a* very 
little study ban liecu given in the alloys of mbalt 

European aportunan are beginning to rear that game 
will bn made scarce by the multiplication of aero 
rlanes, balloons, and other aerial vessels IL Is well 
known Ihat where many kites aro habitually Aown they 
have the effect of driving the game to other districts 
Tho effee t of a kite however, Is very small In romparl 
son with that or an aeroplane or a dirigible balloon 
A Herman landowner, strolling over his estate saw 
two hlark storks wlilih had Is-, n standing, with a 
number of ducks, on the hank or a |mnd, suddenly take 
lo flight, without apparent reason The next Instant 
tho dmks quacking loudly, took wing and were soon 
out of sight Looking around for the cause of the 
birds’ affright the proprietor saw a dirigible balloon, 
which the birds had prohably perceived before II be- 
came vlslhle to him He learned afterward that deer 
browsing In the Helds, hud been frightened by Ihe 
sight nf the airship or by (he noise made by Its pro- 
IK-Uere and had Hod to the forest All animals are 
terrified hy airship* Partridges quail, and other 
game blrda crouch nnd hide while dome's! lc fowls utler 
loud warning nnteB the Instant they perceive the mons- 
trous bird of prey The* Hut-dish aeronaut Von Htiff 
ken, while sailing at a moderate elevation observed 
Meat elks, foxes hairs and oilier wild animals fled at 
Ilia approach and chat Ihe dogs ran howling Into the 
houses While Ihe Zeppelin III was going rrom 
Dibweldorf lo Kauen the uc ronaiits on board noted that 
, horses and catlh gnllu|ieil frantically over the flrlds 
’on entchlng sight of the airship 

On* of th* scientific developmcvnlH of rpc-ent years 
has lipen tbe formation nf International organisations 
for the consideration nf Important subject* Interna- 
tional congresses In xoology In chemistry in medicine 
and In other subjects meet at regular Inlerrala usually 
every three years, for tho purpose or fru-ly iliac iiHsliig 
the probleraa of their hiss lull In* These h»ve resulted 
In International committees Thus It happens that 
there la an International Union for Bolar It moan h, with 
a npeclal committee on solar radiation The dealrabll 
Ity of establishing an International scab- for the com 
parison of observations In solar radiation Is obvious 
It be fortunate that Mr C G Abbot, director of the 
Smithsonian Aslropbyslc al Observatory has succeeded 
In perfecting the construction of an Instrument used 
for such a purpose which la called “pyrhc Ilouieler 1 
These Instruments, tested by him both In Washington 
sad al Mount Wilson In California have been found 
to ylold satisfactory results A limited grant from Ihe 
Hodgkins fund of the Smithsonian Institution was 
made for the construe tton of four of them silver dink 
pyrhcllomelnra Them have now been completed and 
are about to bo sent to Investigator* In widely aepar 
ated localities for urn In obtaining constant* The drat 
of these Instruments will be sent to M Vlolle who la 
chairman of the committee on mlar radiation of the 
Bolar Union, and by blm will be placed In the uu-tcoro 
logical station, established by the Frene It government 
cvn the Pic du Midi in tbe Pyrenees In the smith of 
"France Tho second will go to M Chhdonl nr the Phy- 
sical Institution In Naples and will be sent to Hie ob- 
servatory on Mount Vesuvius. 
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RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL 

A RECORD OF RECENT ACHIEVEMENT 


The large amount of work done on the New York 
State Barge ('anal during tlui past year augurs well, 
not only for the completion of this great work within 
the contract time but for 1U being done within the 
estimate of total coat of |1Q 1,000, 000 Almost as 


aggregate of tho work under contract la $1-1.1 IN, 129 
It Is satisfactory 10 know Hint title Inis btm at com 
pllehed at 0 sat lug of $2 fill 20S nor the iHtlimitc of 
11101 for the same work Const rue l Ion wmk to tin 
value of more than |ie,«0(l,<Min has hem (Imp nearly 


lug like Krlc nt Buffalo at nil ('let ulnti of V.", fi rut 
uboie aca It vt 1 lilt new muni follow c I In Mnnuii 
Kltar to Tonawaiulu Crick and tin in c rniM < ttstc rli 
to the Oswego Klur anil lo e June I loll wHIe tin Hud 
sun lllier at Wati rri”-d Aftn mtirlnt, Totinw audit 



Layiag tke concrete Suer, lock Nu. Ik at Whitehall. 


Another view of Cum steak lot k No II showing retaining wall. 


xahs r&ooaus or thx ntf to&x hat* babox oaxai 


year as wss sccompllshed during the whole period of 
construction preceding, and the plans that were worked 
nut to completion equal 80 per cent of the amount of 
similar work done In any previous two years, that 
la, If we consider the mileage and the slse of the esti- 
mate 

On January 1st, 1910, some 314 mllea of the canal, 
or 76 per cent of the entire work, were under cons 
tract, the remainder of the plans were nearing com* 
pietlcm gad will soon be ready for letting, and the 


fifty four locks arc practically completed, and by the 
spring of next year the eight movable dams or the* 
Mohawk River will be In operation Thu work Iirh 
now reached a stage where It Is possible to tire die t 
both the time and cost of tbu completion of the ontlro 
project 

By studying the aunropanylng map, profile, and 
croaa sections of the canal In connection with the fol 
lowing outline of Us prlml|ial features, an adequate 
conception of this great work may be gathered. Lcav> 


ait lit of 101 fist Is Hindi l>> nuntiH or two Ini ks tin me* 
there lee a (el) mile hill to Itnchi sti r ttijnnd Km Ins 
ler the new e final coincides with the old i mil until 
It enters till Klur f lyde near I.yons lie wind I min 
Hie old canal route' Is abandoned mid u tie w renin Is 
laid lo (ho north of the old work The < l>de lllie r 
nnd the Se>neia Rlier nro followed to Tlim lllti rs 
where Iho Seneca and Oneida unite to form llie Os 
wego River A new slrctih of taual will Is fol me el In 
tbs bud of the river, running north to Lake Ontario, tbu 
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to tha formatta 


at ado** tti 

_JtaW*t|M4«»*btasvttays4sv«ta retail 
Mdy referred to, torataittag at Resurrection Buy 
mt -waki Altov HIM ttaaaportatta at all seams 
of th* y*av bscauM of tbs tresdom Mb tee while ths 
ft#* at Uto toar to soak that the largest ocean center* 
oao Into OB «r|M at the coal pters Up to the prsa- 


«B MotM of too trensporUdoa tacUtttes the only op- 
ofattta hates tor Mat purpose* Thto reflon to of bb- 


t owing to the Congressional 
terestigstta of the taker and n 
the territory to o 

Gael wee fm«ed near Cook Inlet hr the Bum lane u 
far beck aa INS hat the entire output of the territory 
he« been iaetanlflmnt aa ehown by the product of baa 
than 10 000 tons of all klnda In 1909— none of It anthra 


The eplrtted drawing on the front page of thto toaue 
repieeente ear latent dreadnought the Utah recent 
ly bunched from the yards of the New York Ship 
building Company Camden N J She to ehown 
steaming in a gale of wind ngalnet a hoary Atlantic 
ere, and In spite of her great length of 621ft feet the 
huge reasel as she rides orer the long Atlantic roller* 
will do her full sham of pitching and rolling ns the 
climbs and descends each majestic sea Several cable 
lengths to starboard U a stater ship that is running 
down the slope of a sea whose crest to sufficiently high 
to hide all bnt the funnels and masts 
These conditions are no mere creations of the artist s 
fancy for wo have recently seen a series of pictures 
taken on our fleet when It was steamtog northward In 
a heavy gale on the Pacific In which only the tope of 


eels am visible the ships lying deep In the trough of 

the warns 

But although the Utah In spite of her fuU load 
displacement of over IS 000 tons will be to somo ex 
tent the sport of the elements her great weight and 
else will make her a far steadier gun platform than Is 
afforded by the 16 000-ton Connecticut or the 12 000 
ton "Maine and be rain Ilea one of the most Important 
advantages of the big over the medium else warship 
The Utah which to a sister ship to the Florida 
now nearing completion at the New York navy yard 
to 621ft feet long 88 feet 2 <4 Inches wide and on a 
normal displacement of 21 8211 tons her draft la 28 feet 
« inches At normal displacement it should bo ex 
plained aha will have a full supply of ammunition 
and two thirds of full supply of stores and fuel 
The ship to an enlarged and Improved North Da 
kota with 2 feet more beam 1 foot 7 inches more 


draft and 1 886 tons additional displacement She to 
equipped with 4 screw Parsons turbines of 28 000 horse- 
power which are designed to glvs her a contract speed 
of 10 76 knots She will cany 1 GOO tone of coal and 
400 tons of all fuel and steam will be supplied by 
boilers of the Baboock to Wilcox type The Utah 
will be manned by 60 officers and 964 men her total 
complement being 1 01 4 Thto to about the number 
of men that were carried on the old wooden three- 
deckers of the largest else and In thto ship for the 
Hist time Us crew of a modern battleship equals that 


of one of the olden days 

Uk» the North Dakota and "Dataware the Utah 
refrtee tea 13-lnnb gang In the mala battery They 
are maoated tn naira hi balanced turrets the dtenoal 
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water, sad bf the gtaa to exeaptauny well worked 
«Ut la th«M v feels, being in Uto respect an Improve 
■eat mto cm tbs ‘North Dakota" heneU one of the 
beet protected ships ever built In the first place with 
a view to tatting the destructive effects of a torpedo 
blow particular attention has been paid to the question 
of cellular and eompartmeotal subdivision Even In 
the event of moot serious underwater Injury such aa 
might be done by a floating mine the ship to able to 
concentrate on a ay compartment or set of compart 
menu eoch a great capacity of pumps that sbo would 
be able by the aid of these alone greatly to mitigate 
the effects of such a blow 

The armor plan of the Utah to probably the most 
complete and effective yet put upon any ship Tht 
mala belt orer 8 feet wide has an avenge thickness 
amidsblp of 11 lncbss Above this to a second belt 8 
feet wide of an average thickness of • Inches The 
lower waterline belt to continuous from stem to stern 
end the upper belt extends from the wake of the for 
ward to the wako of the aftermost turret The turrets 
of the 12 Inch guns have from 12 to 8 Inches of protec 
tiofi The 6 Inch secondary battery amidships to pro- 
tect'd by 414 Inches of armor and a similar thickness 
trotecls the casemates of the six guns at tho bow and 
stem Between each pair of 6 Inch guns Is a splinter 
bulkhead of I lnth armor and back of each battery to a 
longitudinal wall of 3 Inch armor which closes In each 
6 Inch gun To reach the base of the smokestacks any 
shell would have to pass through 9)4 Inc bee of armor — 
a superb prole lion 

It will be noted that the ship Is provided with tw> 
of the new latticework flr --control masts with which 
all our latest ships have been equipped Tho handling 
of tho boats Is done by two boat cranes pie ed abreast 
of each other one on elthor side of th after smoko 
stack In this ship as In all onr drealn lights the 
officers sre birthed on the mein dick forward below 
the forecast b deck th crew accommodation being sft 
This places tbo office rs near th bridge and convenient 
ly to their post of duty 

Tbe ke* 1 of the Itah was laid Mai th ltb IttOl an 
that i onalderably lose than a yoai has elsps 1 be 
tween tbs laying of the keel and the launch In I ss 
than a year from the present time If all goes well 
thto fine ship will have her trials a speed In warship 
onst ruction whlrh Is greatly to the iredll of tho New 
York Shipbuilding Company Particular Interest will 
attach to the trials of this vesael f ir tho reason that 
she will be tin first of American battleships to bo pro 
polled by 4 screw Parsons turbines 


«Mrim Hran wad Uirdms lor Slan-h 

The current number of American Homes and Hard 
ens contains pictures of Interesting California bunga 
lows costing from II 000 i| ward an artltle ot the fur 
nlihlng of the apartment by a well known author an 
article on the Interior decoration of ths home d 
voted to at preprint* wall papers for the various roomn 
of the house and views of a number of Interesting 
houses showing lnlerlon exteriors and floor plans 
Tbe fourth prise garden of the American Homes and 
Gardens competition Is also published In this Issue as 
well as garden notes devoted to fifteen gx>d lilies 
There to also an article on open-air orchard heating 
and an article on thn combined forcing bed and stor 
ago pit One of the most Interesting art liles of ttu 
paper one which to profusely Illustrated describes the 
water gardens of California Trimming street end 
lawn trees a timely subject Is well tnated ly au 
experienced writer The historic mansions of the Kap 
pahannock River are always Interesting and the Ulus 
t rations of TCanmore ths home of Betty Washington 
to one of the important features of thto number 


tioa of Whioh to Shown very clearly In our engraving 
of Uta ship th* fortmoffi pair of gans ha* an stem- 
tioa of about M f*4 above ths wroal vaterilos Th* 
second pair has a omassasd of about 49 fast The 
gttns of turret number « have a command of about II 
fast and tabs in numbers 4 and 6 of about u fast 
AU Of ta «W being mounted on tbs coster Una, they 
•an all be trained on either broadside Xfead ahead 
ths Utah sga firs tag II Inch guns, and ths ■ 


AS correal ftappleanat 

The current Bothjmkvt No 1782 rat* Ins an un 
usual number of timely end interesting articles Dr 
M Wilhelm Meyer asks What would w* do If on# of 
three dSy* ths sun were extinguished? He consider* 
the problem most instructively Prof O N Witt tbe 
articlo 



TO the development of technological chemistry during 
tbs last forty years An abstract 12 published from a 
Taper read before ths Society of dvll Engineer* by 
M Georgs* Clauds JO soma Interesting industrial ap 
plication* of UfiuJd air and oxygon A most Interest 
ing equatorial telescope to la operetta at the Urnnla- 
Edjrtch Observatory In Swltxsriaad Thto Instrument 
to described by Mr F f 1 Perkins Boms photographs 
era repro d uced which ware takas by a photographer 
whoa Latham recently took aloft with him at Urn 
varoy Francs Ths pictures are probably ths first aver 
published Is thto country lagan from an aeroplane 
Mr MsreoaF* Nobel prise lecture on progress tn wire 
Isas telegraphy |s concluded Lieut Job a C Botey U 
t N writes on tbs seismic parted of 1669 As ths 
mtft of iavretigaUoa* canted on during tbs last 


« i * firth baste criteria fsr Institetisg exact oomparl 
ta*rfta*rm*ursQf ths to the vactew groups 


-n* gvsiutta of ths Breto 


m 


tt0rv«*tKm4roc«* 


To tbs Editor of ths Btiguiun Amlwc av 
As a reader of ths Borairriric Asuccan I am par 
tleutarly Interested In the srticlee on the naval ds 
vslopment 

I wish to know through your paper why tb< follow 
tag changes would not be practical In remodeling tbs 
battleships Idaho and Mississippi Bearing In mind 
tbs results gained by adding 20 fret In length to ths 
Mains class over tbs Oklahoma • which equate 948 
tons displacement t <03 horse-power 2 knots speed 2 
6-lnth guns with ammunition and 400 tons of cool 


rooms and build dO fret keeping w near ths same 
beam as |oulbl 77 feet Ihte 30 feet would be used 
almost ostlnly tor boilers engines and coal 
1 think that annthi r set ot boilers could be Installed 
adding one half to the boiler pow r A dc w set of on 
ginea would have to be built to hundk the 16 000- 
borse power thus den loped and 1 think that the speed 
would be retoed at least 1)4 knots not much of an 


li irease but enough to allow tht re ahlps to steam 
with ths 18 knot loutotana class without reducing the 
speed of the whole fleet to 17 knot* I would replace 
the Mich guns with four 10-lnch 4 -caliber guns and 
add two 7 Inch and four 3lnrh guns to their present 
batteries Thus we would have the following results 
Present Rmuodaled 


1 ength 376 feet to 
Beam 77 feit to about 
Dlicplac eniont 1 1 oou tons t > ab >ul 
Horse | w r 10 too to about 
B| eed 17 knots to aboit 
Bunker ajn Ity 17 0 t on ti clout 
Battery 4 Id In I 4 10 In li 10 7 In I 
guns The armtr 1 1 remain tb same aa 
signed 


406 feet 

Tift tat 

14 600 tons 
16000 H P 
18 M knot* 
j loo tans 
and in 3 inch 
originally ds- 


This w mid b a lather costly (bangs but when a 
wars hli Is n ed>d th xpenw Is a small Item and 
tlese two ahl(s with tho Increased speed and heavy 
batteries would be a wi home addition to our Aral line 
of pro dreadnoughts W W Bass 

Chicago 111 

[Such hanges an ar suggested by our correspond 
ent would be tn cosily for tin benefits secured It 
would not le poaalble l> install foui 10 Inch guna — 
the weigh to of guns turn la eh would bo prohlbltlvs 
rhe m ney would glv more fighting value if applied 
to entirely new ships of tho dreadnought class — Bo] 


BmUi of Prof Asm It Del Orer 

Prof Dolbesr died sL Bedford Maas on February 
Ird at the age of seventy four He was widely known 
ss an Inventor of electrical devices Perhaps hto In 
vretlgattnns In w Irek as telegraphy brought him more 
Into public promlmuuo than any other but the result 
was an Infringement salt in which he unsuccessfully 
sought to restrain Manonl from continuing hto expert 
menta 

Plot Dolbear look the degree of B A at Waslsyan 
l Diversity In iKflfl and tbs degrees of M A and ME 
it the University if MUhlgan In 1867 From 18M to 
1867 be was Instructor In Chemistry at the UnlvsnUy 
of Michigan Then he occupied tbe choir of Asstetaat 
Professor ot Nstuial History at the TTnlvaralty of Ken- 
tucky from 1867 to 1868 Film 1868 to 1874 he was 
Professor of Phyalcs and (hnmtotry at Bethany W 
Vs From 18"4 to tbe time of bis death he was Pre- 
fers it of Physics snd Astronomy at Toft a College 
Hto scientific Investigations Included tbe study of light 
and electrical phenomena the properties of tbe star, 
magnetic telephony stall telephony heavy current 
ammeters cables for tslegrspbl and tclephonl work, 
wireless telegraphy and 1 properties of matter 


(MM ■ tvio 

Prof Pldoux of Godovs Observatory BwUserUnd 
has cabled to Harvard Collage Observatory stating that 
he discovered a comet on February 20th In K A 0 h 
11 min 2J1 sec and Dec 4? deg 60 min and 41 ter 
Ths dally motion In right ascc niton was —22 min 24 
•sc and in declination —24 min Ths new comet to 
not very far from Halloys cornel Ac ordlng to ths 
corrected ephemerto of Crc mroelln the position of 
Hs'ley s romst at the time was R A o h 41 min 89 see, 
snd Dec 4-7 deg r min 


According to Electrical Engineering a definite pro- 
posal has town put forward for the construct km of g 
tunnel between Denmark and Sweden starting at Co* 
penhagen and connecting up with Malone Concso 
(ton would be made on the way with the small Island* 
of Amager and Ssltbolm and tbs vice trie trains which 
It Is proposed to work through the tan net would rag 
on ths surtaos on those islands tn order to indues tha 
underground journey as much as possible If th* 
mbsaa to ranted out it to estimated that tbs trig 
could bs mads th IK how 




OSTRICH FARMING AS AN 
INDUSTRY 



Don ostrich firming pay’ The question la asked 
by ilmoat everyon# who visits in ostrich firm Tbs 
answer l* that whtn in lire of ilfalfi will furnlah i 
Ionic for four birds with food enough to maintain 
them throughout the year when an ostrich will yield 
annually abiut two pounda of feathers with an aver 
age valuo of $20 a pound and from thirty six to ninety 
eggs which may be used fir Incubation or may fur 
nlah food at the rat* of nearly four pounds to the egg 
If the owner does not wish to increase his troop 
ostrich farming does pay and pays well 
There la nothing very lovable about an ostrich as 
there usually Is about other domestic animals But 
however lacking In personal charm It may be the big 
bird Is a money producer A head of cattle eats sixty 
Ova pounds of alfalfa In a day an ostrich teu pounds 
Tbla head of cattle at five yens old is worth 1 10 and 
an oatrlcb at that age le waith $f r 0 There Is nothing 
to the cattle but meal At ten months the ostrhh will 
product $10 worth of feathers and thereafter from 
$35 to ftro worth of feathers annually for a long 
I erlod of yearn 1 hough an ostrich le matured at the 
age of five and Is r* producing Its average life Is 
about that of a human bring The bird does not be 
gin to decline until it la fifty years old Many bow 
ever produce fine i Itimage at the age of seventy live 
There is as much difference n the breed of ostrli hes 
as than Is In any other animal Home of the fall 
fornla and Arliona male birds are rated at as high as 
IT 000 each but oidlnarlly tbe value averages about 
$400 for a oievtarold 1 trd and about $100 for a 
chirk Borne of the cocks weigh aa much as TOO pounds 
and stand over ten feel high 

It haa of late years bee n found that a great deal of 
money can be made In ostrich faming Hapee tally 
so where airalfa or lueern can be raised on Irrigated 
lands In tbs Balt ntvir Valley In Arliona there are 
about i 0 00( acres of itch land soon to be made 
richer and more productive through Immense lrriga 
tlon works on which the United State* Is spending 
$5 000 000 Buc h a c llmste Is an Ideal one for ostrich 
farming as the farms In that locality have already 
proven by their sutceeeful operations While the 
birds thrive best In a warm dry climate they can be 
grown In any of the southern Stales and 1 errltoriea 
of tbla country In a moist climate however they 
would have to b* prate i led from cold and rain 
It la only a little more than two decades ago slttoe 
the Oral oetri hes were brought Into the United States 
with the serious purpose of attempting their culture 


here Before that time the only birds see* la this 
country had been adjunct* to otreusee Today ex 
elusive of those In soos there are some tint thousand 
birds on tbe American continent. Probably half of 
this number are tbe progeny of s single pair owned in 
Arliona In 1*111 

The female oatrlcb mature* much earlier than the 
cock beginning to lay fertile eggs when she Is shout 
three and a bait years old The nest Is nothing mm 
or lees than a bole scratched la the ground which is 
don* by the male bird At first the hen may not take 
to the newt but may lay her first eggs on tbe ground 
whereupon the male will roll them Into the nest 
Generally after (ho male he# put three or four eggs 
Into lb*, nest the female will taka to It She win 
then ley an egg every other day until about sixteen 
eggs have appeared In the nest An ostrich egg Is 
neatly eight inches long and shout six Inches In dl 
ameter It makes s good omelet and Is exoellent 
when scrambled One egg will make aa much omalat 
as thieo dosen hens eggs A full-grown bird baa been 
known to produce ovsr three hundred pounds of egg 
food In a year 

An annual Increase of about fifty per cent at a Bock 
Is secured mainly through the use of Incubator*, 
though on every farm a few paddock* are maintained 
ca h for the sole occupancy of a pair of birds Threw 
limes s year (he hen begins to lay She does most of 
her setting during the daytime tbe male bird attend 
Ing to that part of the household duties at night Ha 
will usually go on tbs nest about firs o clock In the 
evening and remain thare until eight odook next 
morning It la thought that the color of the sexes has 
something to do with developing these Instincts The 
mala being black Is not ao easily seen at night and 
the female being drab or nearly the color of sand 
cannot be readily observed on tbe neat In daytime 
The male usually begins to sit three or four days be- 
fore the ben stop* laying lr Ihe weather Is cold dur 
lng the laying period the male will often be found oov 
aring the eggs at Intervals during the night to prevent 
them from becoming chilled 1 be birds are also very 
watchful In the warmest season to prevent the eggs 
from becoming superheated by the sun The birds 
do this by resting on tbelr inkle Joints and spreading 
their wings umbrella wise over the nest Aa la usually 
tha ease with all eggs In a dry cllmata the shell of 
an ostrich egg becomes dry and hard It la therefore 
very difficult for the chick to break through When 
the time arrives for the liberation of the young they 


ar* heard to chirp and to mo# to ito aha#. fa* 
parent bird mams to understand the Sttttatyt*, *4* 
will often crack the shalla with, hla bMfctffwaa, *e*»- 
time* taking tha young by the hand and pulliii*tt «at 
at the shall fiOosettmes tour or fit* days atop* ton 
tween the hatching of the tout and (b* tost e«g DOr- 
tod this time to* of the parent birds stick* to tin M* 
while the other token cam of the chicks Howem* on 
a well regulated ostrich tarn too farmer aasMn the 
birds to hatching by cracking the eggs with a «MU 
hammer and putting the un batched eggs to to an Incu- 
bator 

The r hicks appear to be all eyes and necks when 
they first oome out of the shells yet their bodlan an 
as Isrga as those of fullgrown bans They ara on 
tossy and as soft aa n day-old chicken but for more 
stupid For the first week of their wlsteno* nothing 
but gravel la given the young ostriches Then they 
■re turned Into small pens to tha alfalfa lots where 
they are to sat alfalfa for tha rent of their Uvea. 

Plucking la the general term by which the harvest 
tog of feather* Is known The term might lead one 
to believe that the feathers are pulled out This la 
not the oaae however tor that would Injure tbe bird. 
The plumes are snipped off with shears close to the 
flesh The quills that are lift soon die and drop out 
after which new feather* begin to sprout There are 
twenty firs long white plumes on each wing of the 
cook bird The rest of the plumage Is black on the 
mils and of a grayish color on tha female Gathering 
tbe feathers Is no assy task. This work has to bn dan* 
with great care tor a Mek from one of tha powerful 
lea of the bird to enough to disable a maa for life 
or even kill him outright 

At the plucking time the birds an driven Into Indi- 
vidual plucking boxes and a loose hag slipped over 
tbelr heads, which tends to keep them quiet A cock 
bird will roar mournfully while being pluoked a V 
though the operation la absolutely painless After ha 
has been stripped of his plumaps he Is about aa ugly 
a sight sa one oonld behold 

The first experiment of ostrich farming in this eon 
try was mad* by an BngUshmsa who Imported file 
birds from Africa and paid sa high u $1 MO a pair for 
them As to nearly every venture of this character, 
the originator of the scheme did not make a tortae* 
out of It But the wise and daring investor* who tot- 
lowed to hi* footstep* are new eonttotultolaff ttn% 
■Site#. They am reaping Uj* harvest ho dost* 
dreamed of by the starter of tha tqgastor 4$ Otot 






A pair of birds and their egfi 


The beslnees of oetrleh farm In* haa lent become 
a ntMiM before It wee Introduced Into this oountry 
In South Africa there ere nU manner of lawi to pro- 
tect the buatneM Then la a governmental oetrleh 
doctor whose gartlottlar duty It la to ttudy the dla- 
eatea peculiar to anth blrda There la alao an oetrleh 
breeding aaeoriatloe when are recorded the pedtgreee 
of the liner blrda tome of the Camera hare ao tm 
proved their atock that their oetrleh chicks brtna from 
$M» to f 1 MO each and many of the moat note* cook 
blrda are priced at $7000 
pert Elisabeth In Booth Africa la the chief oetrleh 
feather port of the world In that totality there are 
Marly a half million blrda aow In Mptlrity The 


patented alloy or aerlea of alloy* under the name 
•lektron metal Tbeee alloy* poena* great strength 
united to exceedingly low apeclflc gravity and hence 
appear to be the material of the future for vartou* 
it natural purpoaea Alum latum and lta alloy* the 
Ugbtaat metal* aow uaed In practice, are 11 ty per oant 
heavier than elektron metal and far lnf*rlor to It In 
■trMgth and tenacity The new alloy* are compoeed 
chiefly of magnesium the rather Inferior itructural 
quail tie* of which metal have been very greatly lm 
proved by addition* of variou* other metal* The 
alloy* vary In spedUc gravity from 1 75 to 1 0 poaaeea 
great •trength tenacity and elaatlclty and an easily 
worked They have a clear metallic ring and when 


airship baring an aluminium frame weighing 13 000 
pound* S 000 pound* weight could be saved without 
any reduction of atrengtb by tho aubstltutlon of eMt 
tron metal it would then bo poealble to carry more 
fuel and ballast Increasing the radius of action more 
paste agon or larger and more powerful motore It 
may even be found poealble lo diminish the dimensions 
of the alreblp and the coet or operating It by an tx 
tensive employment of the new material Similar ad 
vantage* may be expected In automobile construction 
A large automobile motor for example contains about 
460 pound* of aluminium which could be replaced by 
175 pound* of elektron metal At the exposition tbo 
new material was ihown both cast and wrought la to 





S tho year advancon, ihuro Ih 
a temporary bnak In Ihit 
aerlcM of mnirlary plicnem 
ina wlili li niaki 


Imlf of I 


ni thy 




Hirnlwli' 


l ulih h 

t nt I ho ind of 
hi mu y, i min nlmoel to 
-i unioiiK lln KlHra oarly In 
< hnimy m n V I n g almost 
h and rapidly lowing bright 
llv iIiIh ilini li In uiiolnu nablc, bolilnd tho sun 
ami miiiii iIIhIaih o north or tho oill|i(lc in another 
1,1*11,11, or in II Mliould bo hooii In tho morning aky, but 
inil> with li low npli Hid 

Tin doli rniliiallon of Its orbit baa apparently pro- 
aonlod iiuuBiml nlflli iiltloa. In order lo mloulaU' a 
i-omot'H orbit, we most. Aral have hoi urate observation* 
of Ita position 8u< h olworvatlons are usually made by 
mi RsiirliiR with Ibo lelosiuiMi ihi dlHtamo and direc- 
tion of Ibo i nmol lor equivalent quantities) from 
noun Hlnr alnmc plan In the sky Is known from pro- 
i Ions oliHervatliniH taking tare to noli the I lino at 
whlili these measures wore made in the present case 
I he I limit was at first 
i Istlili uuly In dayllglil, 
when no sullalilr ‘iom 
parlson stars' could be 
seen lla potdiion In tho 
sky had therefore to bo 
found by moans of the 
rend lugs nf the graduated 
i In lea atlai lied In tho tele 
m njs , and tbi Be are far 
Inferior In arcuraty to 
measures of the former 
kind 

It Is not therefore sur 
prising that the pnllml 
nary or hi Is lalmlalod 
from thorn rough observa 
llonH dlffir widely among 
themselves W 111 i 
comet reapiiears 
morning aky, ami 
aeeuratily obsem 
coni|M*rlaon or I lie 
with Ibo fiw umiralo ab- 
aoTvalloua made In lanu 
ary and Fibruary will set 
tie tho question 

Halley a comet Is also 
out of sight for the pres 
ent— behind (lie sun or 
noarly bo and about 176 
million miles away It 
may Ht III be observed telo 
senplrally low In I he west 
In the early e>enlng fur 
a few days tarly In Ibe 
month, but It mnuot bo 
seen In the morning sky 
until April Ih well begun, 
wlun II will reappear, 
niuih marer its and prob- 
Hb'y rur brighter than 
when It vanished In the 
twilight 

We must llierefnre for 
the time bi lug turn our 
attention mainly lo tho 
■tars, and amoug them wo 
will And much to oeiupy 
us while wo wait for the 
comet to reappear Lot ua 
the constellation Gemini I 
lor and Pollux, hUutHy ll al 
skies are (wo equally bright 
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bright star of the constellation, |, 1* in his hand, fi 
Is lu bis right arm, and the brilliant yellow star 
(’spells (a) marks the Goat which he U supposed to 
hold In his left arm, while the three smaller stars 
Just below ll are called the kids— an armful indssd' 
Farther south » is In his right knee, and i In hli 
lift foot, uncomfortably near tho tip of one of the 
Hull s horns (p Taurl) 

Ca pells is, nuat to Sirius, the brightest star In the 
l«rt of the sklea whlth we can see — according to tho 
data of tho Nautical Almanat Arcturus and Vega are 
however vory nearly Its equal In brightness, and tho 
three stars differ so widely In color that different ob- 
servers, whose eyes wore unequally sensitive to light 
of different colors, might easily disagree as to their 
relative rank Well down In the west are Orion and 
his neighbors, Cauls Major on the left and Taurus on 
l he right Mars passes through the latter ronstclla 
tlou during (be month, and fairly rivals Aldebaran In 
color nod brightness Perseus and Andromeda are In 
the northwest— the Utter partly set— and Caul ope la 
farther to the left 

Due south we see Procyan, with the few faint at- 
tendant* which an- supposed to resemble the Little 
Dog, high up near the meridian, and part or the great 
constellation Argo low on tho bortson Farther east. 


State si * 9 *a 


I he 
In thn 





begin right overhead with 
principal stars Cas- 
for nowhere In our 
uelghbor* 


The roughly iiarallel lines of a la re which 
west from lhi-»e and terminate In the alar* y and q 
are also easy lo Identify If once learned 
Castor Itself Is a Hue object with even a small tele- 
scope, showing double with a power of fifty diameters. 
The two components, one about twice as bright as the 
other receive about oue another wllb a period of per- 
liupa PH) years The faint itsi which lies about twelve 
l (nice n* far from them as they arc from one another 
Ih iiimlng with them amoug tho other stare, and Is 
probably also In my slow revolution about them but. 
If so mnsl lake more Ilian tin thousand jresrs to 
complete n hlnglc circuit The alar I la also a Ana 
double Close- by lo the eastward la Can cot, with no 
bright stars but one Interesting ■ luster, visible clearly 
to Ihe naked eye, and resolved Into Its separate stare 
by a held glaaa This spot of light known as Praeeepe 
(Ihe Beehive), Is marked on the map 
Auriga, which lies In the Milky Way, northwest of 
the sentth, ts one of the Aneat constellation* In the 
sky The Agurs of Ihe charioteer kneeling ih bis 
■ harlot forms our initial letter The moat northerly 
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MIGHT SKY: FIBRUARY AMO MARSH 

on a level with Procyon. a small but conspicuous group 
marks the head of tho great serpent Hydra, whose 
body may be followed, past Ihe lonely rod star Al 
phanl, down to the sontheaitern horlaoa To the loft 
are Corvus and Crater, and tbro Virgo made un 
usually brilliant by the presence of Jupiter, whlih 1* 
Just below the notable double star y Higher up Is 
Leo, one of the Auer cons telle tloni, recognised at once 
by iho ' Sickle,' at tbe end of whose handle la the 
first-magnitude star Regulus. 

Farther west, near the boiison, Arcturus shines 
brilliantly, far surpassing bis neighbors In Bofltee. 
Above snd on Ihe left Is the familiar and gigantic 
form of the Great Bear Within the curve of tbe 
Bear's tail (the Dipper handle) are the Hunting Dogs 
which purene her on an endless chase around the 
pole They have but a single bright star, but this Is 
a fine double, worth looking at If on* has a telescope 
magnifying twenty times or more. 

Tbe group of small stare known aa Berenice's Hair, 
to tbe southward, Is a good example of a star cluster 
so coaree that It can be resolved by the naked eye, 
but yet composed of stars faint enough, and nSar 
enough together, to produce almost the Impression of 
s nebula at a hasty tfaaee, while doper seretiay shews 
the Individual components. DAM, chain# *p oc th« 


right of the pole, Urea Mluor, taelaesd 
sweep; and Optra, low in Us north, e 


Mercury is morning star *11 through March, hut, 
being south of tbe san, la net well observable in these 
latitudes. He may perhaps be semi early In the month, 
but only with difficulty, aa he rise* but threeqnarten 
of an hour before the sun. 

Venus Is likewise a morning star, and, unlike Mer- 
cury, Is very conspicuous. 

She reaches her greatest brightness oa the 18th. 
At this time she appears, with a magnifying power of 
fifty diameters, just as the crescent moon some fire 
days old does to the naked eye, except that her sere 
face ts free from perceptible markings, and uniformly 
whits. Bhe rise* about 4 A II and Is tbe principal 
ornament of tbe morning aky Indeed, there la no 
dlfflcntty about seeing her In broad daylight— If the 
aky la realty clear— except that of knowing where to 
look for her On the morning of the 16th the cres- 
cent moon will be a good guide, as Venue will lie 
about five or six degrees nearer the tun, and about 
two degrees above the lino Joining them 

Mars Is still an evening star, but is steadily losing 
from ua Increase* from 146 
to 170 million miles dar- 
ing the month, and ha 
moves eastward among the 
sure through Taurua, 
keeping well ahead of the 
aun, to that he remains In 
sight till after 11 P M 
Jupiter la In opposition 
on the 31st, and la visible 
all night long He Is a 
splendid objert to the 
naked eye, and a fasclnat 
log one lo even the small 
eat lelewnpe His four 
large satellites can be aeon 
without difficulty, unless 
Indeed some of tbom 


ows can be seen, as black 
dots on Jupiter's surface, 
with more powerful In- 
struments, and afford one 
of the most Interesting of 
(•-Initial siieetaeles as they 
transit armea his disk 
Tho elliptical form of the 
planot due lo his rapid ro- 
tation, and tho dark belts 
which cross hla disk, par- 
allel to bis equator, can 
also be seen with a small 
Instrument The four 
other satellites, dlscov 
ered In recent years, are 
observable ouly with a 
few of tbe largest tele- 
scoiiea. 

Saturn Is an evening 
star, setting about 8 P M 
in the middle of the 
month Uranus Is In Ba 
glttartns, rising about 
8 80 A. M. at the same 
date Neptune I* wall ob- 
servable In Gemini, his 
position on tbe ittb being 
A. A. 7 b 11m SB *., Dec 
II dog. 44 min north, and 
his apparent motion very slow To Identify him, how- 
ever, (me needs either a detailed star map or a tele- 
scope large enough to show his disk, that Is, six Incbe* 
or so in aperture 

The moon is In her last quarter at 3 A. II on the 
4th, Is- new at 7 A. M on the nth. In her hint quarter 
at 10 P M on the 17th, and Is full at 8 P. M. on the 
25th Bhe is neareat aatqti She 12th, and farthest off 
on the S8th- In her circuit around tbe sky she passed 
near Uranus on tbe 7th, Venus on the itb, Mercury 
on the 0th Saturn oa ths 18th, Mare on the llth, 
Neptune on the 18th, and Jupiter early on the morn- 
ing of the setb—only the lost conjunction being at all 

At 7 A M. on March Slat tbe sun eroese* the celes- 
tial equator, passing over the point In the heavens 
called the venal equinox, or “first point of Arise," 
and in almanac language “Spring e 
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THE BULLET’S FLIGHT* 

SOME NEWLY DISCOVERED ERRORS IN TARGET SHOOTING 


In the taco at moor excuses, It la • recognised feet 
that the bullet from a rifle aeldom atrlkea the target 
where the marksman would like to bare It atrlke 
The conatant endeavor for years, In all countries, has 


the rifle and re- 
luce Its errora at 
the target Un- 
limited time and 
money have been 
expended In these 
Aorta. According 
to the author of 


SIR m m B« 


tlent Invest Ra- 
tion the tnnuraer 
able causes of In 
accurate rifle 
ihontlng, many of 
which have been 
known for a long 
time, may be dl- feWhial aaUbasoeasa «s.i 
vlded Into two 11 

treat clasaoi lot 

Ural, those Inhe- 
rent In tbe rifle and lta ammunition, and secondly, 
those which are external to IL 

Hie experimenting and hence his dlacuaelon deals 
oxduslvely with the errors adherent to the rifle and 
ammunition, and dooa not consider any of those be- 
longing to tbe second ilaas. such aa air currents, per- 
sonal elements of the shooter, humidity of the air, 
or any error In aiming the rifle Years of careful ma- 
(hlne-roat shooting and the experience of thoughtful 
riflemen point clearly to the fact that, when all the 
elements of the second elans are excluded, the rifle 
and lta ammunition produce a regular and cver-proa 
ent error at the target which haa not yet been over 
come To determine the nature of that error la the 
author's primary purpose 

The cause of this ever spreading of shota he has 
experimentally disclosed, with the result that the rifle- 
man knowa better than he ever did before, the defects 
of rifle and bullets The book teaches us how to elimi- 
nate the errors of the rifle and its ammunition, and 
to know which elements of tbe cause for such errors 
cannot be overcome by human skill, thus allowing us 
to proceed Intelligently rather than under old meth 
ode of guesswork experiments. 

The method and apparatus to bring out these hither 
to undiscovered errors are fully sol forth, illustrated, 
and explained. The system of Investigation adopted 
was based on the prlnrlple of exclusion, that Is, the 
personal element, movement of the air, mirage, and 
faulty aiming were eliminated. Covering as It doe* 
the work of years, the book la commendably ex 
ha native 

During 1901 a suitable machine rest, differing ms 
ter tally from anything before produced, was made as 
here Illustrated (Fig 1 ) It was built of concrete, 
and was permanently rigid Upon it a bronso V three 
feet long was securely bolted. The barrel of the rifle, 
stripped of Its normal action and wooded stock, was 
mounted In aluminium rings, one for tbe muxxle and 
one at breech, and. thus surrounded, was held In Its 
normal position In the bronse V, which was accurately 
machined. A concentric action, as shown by illustra 
tion (Fig. J), took the place of the normal rifle action, 
completing this part of the ontflt The line of Are 
remained the mine from day to day and from year 
to year. 

Between the rifle's mmole and target, paper screens 
were placed, through which the 
bullet passed In Its flight A 
perpendicular line through the 
center of each screen, by the aid 
of telaaoope and cross hairs, was 
brought into exact 11ns of the ▼ 
rest, which was also Uu line of 
■to Of the rifle barrel which lay 
Spoa it This amagsaent of 


lines and screens enabled the author to follow the testing some of the turves which the bullet made, but 
course of each bullet, and tbe screens were sitaccd at In many experiments It waa found necessary to place 
distances along tho range to match tbe ixperlmmt In Ihe screens from six to throe Inches apart to register 
hand A distance of three feet apart was sufflduht for the bullet's motion Day by day facts were aciuiuu 

la ted, and at the 

eud of several 

years the author 
could ao place 
these screens that 
any desired Infer 
mutton respect 
ing the bullet's 
motions lould bn 
expeditiously ob- 
tained, one Ip 
regularity after 
being 

eliminated to that 


fonnd to bo the 
case In all silon 
tlflc experiments, 
preconceived 
Ideas of the bul 
lot's action proved 



e rest target shooting to detect errors In rifle aad bullet. the strongest 

fixed Idea of all, 

e the one to which It scorned all conclusions must be 
made to bend, was found to lie Absolutely lm erred. 
This Idea, that the bullet during Us passage through 
the rifle must and did fly In a straight line with tho 
bore, and that afterward 11 changed Us direction to 
lly away from the mark, held the author baik from 
the real tact for yearn tureens placed at one two, 
or three feet from the muxxle showed Indisputably that 
an unbalanced bullet left the line of Are, or Ilnu or 
the bore, Immediately upon Its exit therefrom, and the 
cause of this was a very asLoundlog dim o very to make 
It Is easily understood that the cunter of gravity 
of an unbalanced bullet Is not In lta center or form, 
and therefore not In 1 enter of the rlflo bore Doe to 
tho twist In all uioderu rifles, this unbalanced bullet 
rotates during Its passage to the muxrle and carries 
lta center of gravity In a spiral around Ihe straight 
line fermlng the eenter of the bore, and also carries 
Its center of gravity around the center of Term of tho 
tnm 1 " bullet Itself In meibaniis and especially In ballls- 
orm Ilea tbe course through whltb a body movea Is tho 

„ . . line In whh h Its .enter of gravity tiavols Jlenre Ihe 

My. ♦ —Five bullets flred fro. a Axed rest. untataci!d bullet .all bullets being more or le» un 

balanced! travels In a spiral through th. straight rifled 
bore, (ompelled lo take this spiral course by tbe solid 
walla formed by the Internal nurfeea of the barrel 
When the prn.|e< tile la liberated at the muule, no 
longer forced to make a spiral flight, It Immediately 
takes up a straight flight, which It must do according 
to the fixed lows of Inertia. This straight line, how- 
ever la a continuation of the flight which the bullet 
waa making as It left the mux/lu not the line of bore, 
hut a tangent lo the spiral whlrh the projectile de- 
N.rlbcd In the bore as represented though grossly ex 
aggerated, by the spiral * * and Its tangent a or . . In 
Fig 3 

Fig 3 exaggerates and makes dear how the renter 
or gravity of an unbalanced build motes In a spiral 
form within the bon, but how wh. n Ills rat'd at tho 
muule, It tak. a a straight flight, as r. presented by 
the tangent at the right extremity .if lilt spiral In I lit 
direction of a No possible power at fit. mttxxl. could 
make It take tho dim Lion or bore us represented by 
Thk task thaptwea of tka normal rtflawUna, tbe hneof flit d d, without disintegrating Hie bullet Thun tho bul 

MU1D 0 now twx twst let, Instead of flying straight In the rifle Imre as every 

Ft*. A— Elements of th* enacnatrie action ° ne Bnd mak,n « “ raL than «' * lB UlniHlon 

shown hi ft# 1 afterward, In reality flies In a spiral during Its pas- 

sage to tho mutxlo, and does not 
.hange |t* direr Mop at the muxalo, 
bccauso there Is nothing there so 
lo rhungfl It This Is the long- 










204 


Scientific American 




TOOL-HOLDIBQ DEVICE FOB WOOD TUBBIBO 

a piece of work similar to that nhown In the drawing 
and after many expedients IihU failed to give complete 
rnllifai linn 1 d< veloiH'd thr Uevlie llluHtrated It la 
n’ade of heavy aheel Htoil (tho heaviest l could work 
eaally) and provided with two Mt-acrews, oa shown, 
to allow It to bn moved along l hi ehlHnl as desired, 
and for the Insertion of new chisels As Illustrated, 
Uin flat portion lies on (lie tool rest, and this abso- 
lutely prevents the turning of the tool By Its use X 
wss able to roach with ease the most Inaccessible 
corners. 


T00L-H0LD1B0 DEVICE FOB WOOD TDBBIBO 

Hume who mu a wood lathe And frequent occasion 
Ki mnki hin'iIhI tunlH for difficult or unusual work, 
and wlun flu tool Is so slmpcd that Ihi cutting edge 
Is ut right angles tu the shank, great annoyance Is 
qgpnrlmiod In holding the tool to ths work, and 
keeping It from turning In the hand Recently 1 bad 


It la hardly worth whlla to rnaka a thermostat at 
homo when one suitable for the pnrpoae can be bought 
from a dealer In electrical supplies for about seventy- 
five cents, but It la not a difficult Job for anybody who 
takes pleasure In doing such work Fig. 2 show* a 
simple form of tbsnnoatat attached directly to the 
Inside of the egg chamber The essential part consists 
of two strips of metal riveted together as shown in the 
top view at A Zinc and steel (or iron) make the 
moat effective combination, brass end steel (or iron) 
come next Ths strips should be about 1/32 Inch 
thick, 8 Inches long, 1 Inch wide at the large and 
and 3/8 Inch at tbs narrow end They may be taat 
rned together with fifteen or twenty small rivets, or 
by soldering them all around the edges The two 
metals thus Joined tend to curl and uncurl with 
changes In temperature, by reason of their different 
rates of expansion The large end should be clamped 
to a block, B, as abuwn, and a contact screw should be 
provided at C, with a stiff wire, D, attached to serve 
ns a screwdriver for adjustment from the outside 
It la highly Important that the tip o Hfee screw C and 
the spot on the aim. (or brass) strip be protected by 
pieces of platinum soldered on, or the electrlo arc 
wblih appears between them will soon destroy them 
It the thermostat bo purchased as advised, It must be 
mounted in such a position that the adjusting screw 
con bo reached by a screwdriver or wire passing In 
from the outside through small holes In the boxes. 

Tho Inner and outer boxes are to be Joined at the 
liottom by a passageway or tunnel three Inches high, 
forming a doorway through which chicks may enter 
the broodiug compartment under the egg chamber 
The inner and onter boxes are to be Joined near tbu 
lop by three or four half Inch tubes for ventilation 
as shown at V, Fig i 

The top of the egg chamber is best covered over 
with a pano of glass, on top of which Is laid a small 
pillow or several thicknesses or folded blanket. 

Nest In Importance to the thermostat comes tho 
cholco of a themiometor and Its proper location In 


4aj» te •»*, tH worst** as- fi 

capable of maintain lug k tyaparutura «t 1*4 da* 4 
the egg chamber when the rood temperature la ohlF 
<0 4«g. If used IB a wanner room, one pair of the 
lamp* In the lower oompartmest may be turned off 
by mean* of the snap ■ witch 
Btch pair of MO- volt M-candU-povar carbon lamps, - 
connected in eerie* as shown, will, when used on a ini' 
volt circuit, burn with a dull red glow scarcely risible 
In daylight, and with a power consumption of 5% 
watts. A fifty-egg machine operated In a room where 
the temperature I* W deg. consume* about 1* watte, 
making a total tor U days of about 8 kilowatt hours, 
which, where the- rat* is 18 cents, coats 80 oents. This 
cost looks high at first sight, but It Is materially lower 
than that of a kerosene-burning machine If one stops 
to consider the saving In In is rest on first Investment, 



ELECT BIC IBODBATOBS ABD B BOO SI BA 

The mlvaningi n of an elm ItIi ally hooted ineubotor 
over those making use of kerosene lamps and the like 
are an gnal, that as rapidly as eheap reliable power 
service Itecomus extended throughout tho country, the 
hatching or eggs by electricity blda fair to displace all 
other methodic 

An eleitrh Incubator can be built at home by any- 
body who can make a wooden box and connect up 
ordinary Incandesi ent lamps. Such a machine has 
not only the merit or being low In flrat cost, but of 
having nothing about it to wear ont, and of being 
capable of giving porfw l results with very little atten- 
tion on I ho i»rt of the oiierator 

The photographs show the first Incubator built by 
the author, while Ihe drawings give details of con 
■irui tlnn drawn to scale, for a similar machine of 
fifty eggs capailly Briefly It innslsta of an outer 
and an Inner wooden box, having the spaco belwesn 
them paikeil with wool or other beat retaining ma 
itrlal Tho eggs are placed In the Inner box, which Is 
r Uimed with Incandescent lamps controlled by a 
thermostat 

The Isixes should be made of well-seasoned lumber 
about i-j inili thlik Old soap boxes furnish good 
material for Ihe 


fifty-egg machine 


Inrhea wide, 17 
Ini hes long, and 

all Inside meas 
lirements T li I a 
box Is to Is left 
without any top 
or bottom i xeopt 
a stalled bottom 
which Is to be put 
In half way down 
thus dlildlng the 
Imx Inin an upper and a lower 
depth On top of tin sluts a double thickness of 
woolen blanket should be tacked, to support the eggs, 
as shown In big 1 

Right tlmlrle lamps ire required for the heating 
unite These era best mounted In imrcelsln recep- 
tacles as shown, four lamps In cat h compartment neer 
Its lop For 110-volt ilrrults use ordinary 14-can 
dle-power carbon filament lamps rnsdi for 230 volts, 
and connect them SS shown In tho diagram, where 
HKO means regulator, nr thrrmoetgt and 88 are snap 
switches to be placed on the outelde, as shewn it* one 
of the photographs. 



the saving in oil, the absence of depreciation and re- 
pair bills, and the saving In labor of attendance. 

In the practical operation of the Incubator, the fol- 
lowing points should be borne in mind 
The eggi need to he turned pertly over every day A 
good way to do this Is to take out the row of five eggs 
at the left hand, end, roll the remaining onee toward 
the left, and replace the five at the rtghbhand end 
This progreealve movement serves also to even up the 
different times of hatching that might result from 
Borne eggs remaining In warmer spots than others 
Increasing ventilation Is required aa Incubation 
progressee Practically no air la needed the first two 
reeks, and all ventilating tubee and the door to the 
lower compartment may be kept closed with consider- 
able economy In power During the third week, and 
or pec tally when the hatch Is duo. plenty of air must 
be allowed to filter up through the eggs, as shown by 
the arrows In Pig 1 

No moisture Is required during the first weeb 
Thereafter It Is best to keep a email pan of water In 
the lower compartment and a small glassful In the 


the egg chamber, where the bulb should occupy a oen 
tral position rather than one near a earner It Is not 
necessary to buy an expensive Instrument In order to 
get accurai y. an ordinary ton-cent thermometer can 
be made to nerve the purpose very well provided that 
Its scale be properly (unnoted or ‘ calibrated " This 
may be easily accomplished by taking advantage of 
Ihe fact that tho Internal temperature of a normal, 
healthy person Is Just a trifle over 98 deg Tie a 
thread around the tube at the place marked 98 deg 
on the scale, and remove the tube from the scale, to 
which it Is usually attached by two bits of wire. Place 


oration of the eggs by too dry sir 

The newly batebed ohlcks should no! be taken out 
or fed until they are 34 hours old After this they 
may be kept In the lower compartment for a time, 
provided all four lampa be kept burning. Aa soon as 
convenient, however, they should be transferred to an 
electric brooder, two forms of which will now be de- 
scribed 

The first and simpler form, suitable for uae only In 
■ well warmed room, is shown in one of tbe photo- 
graphs. It consists of a small wooden table carrying 
on Its under side four lamps, and Humiuudod by a 
fringe made by slitting a piece of old blanket. Fbr 
use on the ground or where the floor la not warm, bot- 
tom beat must be provided as shown In Fig. 1 Forty 



by legs 8 Inches 
long. Bottom box 
of wood. 14 br 18 


FLAB YHW WITS 00TBB 


the bulb under the tongue at the side of tbe mowth 
nnd hold it until tbe mercury column does not rtaa 
ony higher By observing with g mirror R will then 
be possible to determine quite accurately, how much 
in error the marking on the scale may be, and due 
allowance for this can then be mad* by assuming that 
the same error Is preeant at the 144-dec. mark. Which 
Is the temperature of Incubation. 

The machino must be run a few days before aay 
r M» are put la, to give time for carefully adjusting 
tbe thermostat Whan the Uttar is due* sot right it 
will automatically maintain the beat at tbe dstfrod 
point by "winking" the Umps tw aad off. WKi all 


sprinkling of ■ 

tbe upper part, os* sear each eornar.^and"" two 
In the bottom heater It will be obaerrod In the 
diagram of eonneettang that the utter lamp* an 
connected In parallel and not In serl leg, which oamr* 4 
them to born more brightly The power o— 
ls 33 watu, or about twice what is required Mr hgbffe. < 
tag. No thermostat or th e rm om e t er is seated 
brooder It wfU not get Wo warm if tU-wm&h 1 
left ow all the time. v 
Where say form of *M8#*;U 
teeerite* U n**« « 

?$&??*/*:** 
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|f *Ute to* tetoka am? tot op m the ntosd platform. ’ 
'IV Wknrtng bill tint a list of «U material* a**d- 
V md ttolr pTMMt rated price*, 


For tk* Incubator 

* BfrroH 1 (-candle-power carbon lamp* 1160 

8 poroalaln raeaptada* 48 

1 teannoatat 76 

1 thermometer 10 

fistagfepole map switches JO 

1 piece 11 x 18 window glaaa ... .10 

Lamber, ate. .18 

Total (8J8 

For th* Broodor. 

• UO*olt 18-candle- power carbon lamp* ILK) 

« porcelain receptacle. JO 

1 obeet 14 a 10 tin 16 

Lumber, etc. 00 

Total »17« 


The forego in* bin doe* not Include the .haded lamp 
and fixture, shown on the outride of the Incubator in 
Fta* 1 and 1 An ordinary 4-candle-power lamp ao 
mounted la a convenience, bnt not in any way encntlaL 

oomiaiT soon holsxk 
n n. remnxatu. 

A convenient door bolder may be made from a 
barrel hoop, as shown In the accompanying tlliutra 
tlona, by cutting a piece about olgbt Inches long and 
bUMtlng a rubber-head tack (such u uwd Id the 
plumbing trade) at each end, on the under aide, a. 
■hown In Fig 8 Two aoch tack, are also placod on 
upper face, maced apart anfllclently to allow the bottom 
of tba door to fit between them. The arched ahapo or 
the hoop will give sufficient friction between the door 
and floor to hold the door In any d eel rod pneltlon 
If rubber-head tack, are not available the ends may 
be covered with eome .oft nutterlal auch a. carpet and 
tacked thereto. In place of tack., a notch may bo 
ent In the barrel hoop equal to the thlcknem of the 
door, as Shown In Fig. 4 of the Illustration. The 



made In tba aide of the tab* by filing Into It with a 
round file, and It may be turned either by a drill 
pram or by one of th. mall, geared, band drill-stocks 
used for mail drills. With a .mall brush dipped Into 
the solution as herein given wipe the hole so that a 
little of the mixture will run down Inside the tubo, 
and onto the (la*, where the hole I. being made, and 
the tubo will be found to eater the (lass with iur- 
prlriug sue. 

If It 1. deelred to have the edge of the bole sharp 
where the tube comes through, cement a small piece of 



** * «|l 


When tbs wheal la turned It will Immediately enter 
the glass, boring a very smooth and true bole If a 
drill proas la naed, the speed ehould be alow to avoid 
throwing the Bold out of the cup or beating the wheel, 
the last being especially avoided, as all of the constitu- 
ent* of the fluid ere very volatile, and It wilt evaporate 
quickly If much heat Is present 
When the hole is nearly through moderate the pres- 
sor*, but keep on drilling until the wheel has entered 
the plate B slightly A slight tap with a hammer will 
now knock the window class off, and the wheel and 
shaft may bo removed through tho hole no not nt 
tempt to remove It through the top unless the hole Is 
very clean, or you will P'Jl the wheel off the arbor 
Fig 2 shows how a cracked plate-glass window may 
be repaired At the ends of each craik and whero 
they Intersect a hole Is bored to receive a bolt Tho 
nut Z of tho bolt is msde thin, and a rubber washer, 
made of engine i lacking 1s held against the glass by 
a washer and « row The dimensions given are those. . 
used some time ago In retislrlng a store window Jlfee 
heads of the w rows wero located Inside the store, so 
as to make It Impossible to remove them from tho out- 
side, The window Is still doing service 


Fig. i— AP?AAArm TO* loantt lame holm u 

SLAM. Fig I -METHOD OF EEFAUUEO 
0EA0EXD PLATE OLaM. 

glass to the under side of the plate being bored, and 
when the tube Is through, continue the boring until It 
hes entered tho lower plate slightly Glass cut with 
the diamond will oftan break unevenly, and fall to fit 
a window sash, circles cut out fur the dials of Instru 
meets of the clock class, clrtlos for static electric ma 
chines, glass rovers for galvanometers, ammeters, and 
many other Instruments are often thrown away, when 
a touch with a die wet with this solution would save 
them It Is especially recommended to glaziers to re 
move the sharp edges of the glass cut with the dia- 
mond, which often cut tho hands. For horing large 
holes In plate glass the Jig shown In the sectional view. 
Fig 1, is very bandy. In fact 
almost essential If correct re- 


A WA0OE JACK. 

•rut BA rear 

For oiling wagon whoela, or taking them off, boom 
kind of lifting arrangement Is resorted to For sim- 
plicity of construction and effectiveness tho Jack here- 
with described Is unique The whole, Imludlng the 
pegs or pins A, Is made of oak. the best tough whit* 
oak being recommended 

The beam la made from J by t Inch timber, planed 
down to tho dimensions given An eye or slot Is cat 
out at the wide end 1 1/til Inches wide by 4 </ji Inches 
deep This end Is rounded off to a radius of 2 lathes. 
Five pegs, 1 Inch diameter by 2 Inches In length, are 
driven Into the upepr Hide The holes are I Ineh doop 
and should allow the pegs to have a driving flt 

The upright la 27 Inches high to tho center of the 


suits are required It can be 
easily modified to hold the ent- 
ter for boring itrcular work, 
such as glass columns or con 
cave surfaces, where circum- 
stances require such variation 
Tho frame Is as Iron casting 
having feet J. and la bored 
out to receive a steel bushing 
C\ which may be hardoned 
after a central hole Is made to 
receive the shank ft of the i ut- 
ter bar The top of the cutter 

bar or shaft Is squared at A an 
that a bit stock may hold It, or 
It may be hold by the chuck of 
a drill press. The bottom has 
a flange and a pilot L, which 
fits In the hole of a small 
emery wheel O of the kind 
need by toolmakers on univer- 
sal grinding machine, for lap- 
ping out .mall holes. 



The lead bnihlng In the wheel 
ihould be cut out on the side 


A WASOE JACK 


Glass I* universally conceded to be exceedingly din 
cult to work when cold, yet its fragile nature often 
calls lor means of repair It Is also desirable some- 
times to drill large holes In glass plate, or through a 
glass column, which Is not an easy thing to do with 
toy fonlUUsa hitherto developed for suuh work. 

It Is wall known that turpentine applied to a small 
drill trill snabls one to drill through a piece of glass 
by persistant application and frequent grindings of 
tho drill This hols will oftan taper from a larger 
diameter at the top to a smaller one at the bottom, 
and baaldea It la quite Impossible to drill two bole* of 
tha aana alas with the aw drill Instrument work 
of oartaln classes would be made hotter also If It wero 
poostbl* to tap threads In th* glass *f which the base 
or other parts an composed In the opinion nf the 
writer tho bast fluid to bo applied to the glass ao that 
tha fool will tsk* hold L that of the f omuls given 
below. It has boon developed after many experiments 
trite fiUterant mixtures, and will be found to ha au 
sailor to anything heretofore known With a bastard 


that Is to do the boring, and the 

pilot U must not go entirely through the wheel, but be 
cut at least % of an Inch short of the wheel thickness 
The wheel may now be cemented to the cutter shaft by 
heating It, and also tho wheel slightly, so as to melt 
some gum shellac which has boon sprinkled on the top 
side of the wheel. After It Is (old mix up a stiff paste 
or Uquld glue and emery of about the name grade as the 
wheel, and 1111 the bottom of the hole P even with tho 
wheel In drying It will shrink slightly and the paste 
may be applied again, and until the surface U flush 
with the side of the wheel 
The feet J of the frame have thin rubber F (known 
lu the stores as “rubber dam") cemented to their 
under aide, with bicycle tire ceraont, so that when 
placed on the glass the Jig will not slip around, but 
can be easily held In any desired location 
The place where the hole Is tu be made having been 
ascertained, a ring of putty D Is stuck to the glass to 
form a cup, and after the wheel shaft la Inserted lu 
the bushing, the apparatus Is placed with the face of 


<0*.wet with It, A piece o t plats glass may be put Into 
• a «ta* and filed like wood; any other cot of me may 
to Mod, tot when) then to note glass to remote, tha 
imioit a. at. the batter. 

’’ ItoMwnto* tatoU bole*, * ten* tub# of th* dlam- 
. tot-tot* * totter than a drilL The 

* tab*. tetott4.be madstWS * (bated that la td cons* 
to npEtOTTf Tijfi tee gtara, and tearged with mrboran- 
*■ wm 1* tatter, dtoim*d d*at- te 
nf wbo* barter* tods drill** 
tateaaatoto - 


the wheel over the spot to be bored, with the feet J 
resting on the glass Before boginning operations a 
piece of double-thick window glass R la cemented with 
French copal vmrnlah to the under side of tha plate to 
be bored. 

The formula for the fluid to be applied to the tool. 
1* a* follow. 

Pulverised camphor oa. 11 

Sulphuric athar dr vl 

VHMfih ott- turpentine to make a ilx-oonc. bottle full 
Apply the tot stack to the ihank A of the abaft, then 
„ fiuw e«o«|h «f the fluid Into th* putty cup' to oorer 




fulcrum, made from 3- by 1-Inch stuff The end Is 
rounded off to a radtu. of 1 </j. Incline, and a .lotted 
hole Is cut In, as Indicated In the detail vIhw 

Tho lover Is cut front 1 Inch hoard, 6 Inches wide by 
about 33 or 14 111' hoi In length 1L should bo Inld out 
accurately to the d Intensions given In tho larger s. nlu 
view When corret tly inaxle and the slot in the 
upright cut likewise tho l*o holes fur the pegs 4 
will bo In a vertical line, when the levor Is pressed 
tlown, os shown In I he upper general view The pegs 
A should have a loose flt, and he furnlshod with small 
wooden pegs or nails, to keep them In place, when the 
parti are assembled 

To operate the Jack the lever Is raised us shown 
In doited lines In the lower general skotth and the 
beam slipped in place under the Hxle nf the wagon, 
which should rest botwcon one of the small pegs In 
the upper face Bearing on tho lever It la prpaned 
down Into Its lowest position, as shown In the upper 
sketch, raising the wagon wheel from the ground and 
Been ring It In that poalllou Indefinitely, without the 
least chance of Its slipping back 

Swelling ground cannot be held by timber, means 
must be provided for relieving the pressure of tho 
ground from lime to time. It will cause little trouble 
If space* are left between the lagging, through which 
the pressure may be eased at Intervals by removing 
some of the material Expedients such bh iMcklng 
with straw are valuable only until tho swelllug bo- 
comes sufficient to pach tightly the cushioning sub- 
stance. When this becomes ptwkad solidly It transmits 
tba pressor, to the timbers. 
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Tbs motor boot industry, as mirrored 
by the mo show, U increasing by lvepa 
and boos da. Already there are 60,000 
motor bosta In naa in thta country, and 
It la ante to any tbat by the end of an- 
other year thla flan re -will be materially 


The two general vlewe of the Boston 
aeronautic show reproduced herewith 
will give our readers a good Idea of bow 
well-filled was the large hall at Meehan lea 
Building with the machines of Americas 
Inventors at the recent show While • 
tew of the aeroplanee exhibited were slk 
Euro- 

penn models, moat of them were patterned 
after American models, such aa the Cur- 
tiss and Wright biplanes and the Pfltsner 
monoplane In one of oar Illustrations a 
monoplane on the general Unea of the 
Bierlot (the "Monk'*) with the slid lag 
wing tlpa Invented by Pfltsner Instead of 
wing warping, appears/ In the foreground, 
while the large Antoinette type with tri- 
angular body and the smaller Bierlot 
type monoplane were both exhibited by 
the Scientific Aeroplane and Airship Com- 


rhlnes were constructed by Stanley T. 
Beach 

Another general view of the hall shows 
the former of these two monoplanes In 
the foreground Another monoplane of 
original construction (tile "Burlingame") 
appears In the distance, while hanging 
from the celling Is a biplane gilder con- 
strut ted and used by the studpnte at Boa- 


ton “Tech, and Just below Ibis another 
gilder built by two boys alter a descrip- 
tion published In the Bt ucrrinr Audit 
lav The balloon “Boston’ the clnb bal- 


partially Inflated In the center of the hall, 
while on the right-hand aide are seen 
several balloon baskets, among them be- 
ing that of Leo Stevens’s small one-man 
balloon "Mercury" and the basket of a 
160 000-t ublc foot balloon capable or 
carrying 20 passengers. 

The U A W biplane and revolving 
cylinder 2-cycle motor was one of the 
novelties of tho show This biplane was 
constructed somewhat on monoplane lines, 
there being a rectangular body extending 
out behind and carrying the biplane hort- 
sontal rudder for steering up and down 
The motor was mounted on trunnions 
close in front of the main planes, which 


chine Is running along the ground In or- 
der to rise The now revolving-ayllnder 
motor used on this machine Is said to be 
one of the lightest motors of this type yet 
produced It Is soon to be put ou the 
market In two slsea of 60 and 100 horse- 
power 

Besides the aeroplanes shown In our 
photographs, there were numerous other 
full-else machines. Most of these were 
described In our last Issue. A Karmen 
machine like that used by Panuau at 
Brighton Beach In 1608 was pat on exhi- 
bition when the show was half over Thla 
mat bine was the only aeroplane said to 
have made a short flight previous to Urn 
opening of the show 

SWA (Continued from pa me MS ) 

”7 based, indicated plainly that the cause. 

mt-ee. •« ■‘tnple after discovery, was not evwn 

ftSSSSLu vErSTSt surmised. Their attempts to reduce it 

A fim un, aumtu* Me. a^tr- *'® r « based upon the theory that the 
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blast of powder gases at the rum, «r 
some condition of the rifle hem at the 
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THE ‘‘WHIP-CREATION’ BATTLEIHIP 

T HE WuslilDgloii lorrtspontleiil who Is re- 
h]xiiim1Ij]< roi the distribution of naval sod 
mllUnri iicwb lo tin dully press or tho 
count i > him Ini n w ritliiK some extremely 
silly nonsense nlxml tin two ImttleshliMt which the 
Hoiihp Nuvnl t'oiiiiiilllpc has roi onmipndHtl for thta 
years pruhnuiuin , and In has put Into (he mouth or 
botntnry Mejei Htntenii til* as to lliti ubjciis whlth 
have lusplnd t hi* n*t|iiiHl for tln>s< two itowerful v< s- 
sels whlth wo art |s rroctly salislk-d the Hit rotary 
i (mill IK vi r him am ml Ai curding lo tin dlspalihra 
tho motive ri HimiiHllilo for their unprHi cdcnted Blue, 
reisirletl lo In from ih.llUO to .12,000 tons. Is lliu 
dislre to build a tnnpli or shl|is which shall bo 
blKher l linn iinvlhliiK tl»o ollout and give to this 
nut loll the prisllgi of IIIIHSCHHIIIK battleships whlih 
III i (‘sin 1 1 Ilf Hl/i mill Icrrm piodiiclng ipialltlia wliull 
be stipt emelv of the w litpi n ntlon ’ in di r 

11 Ih Hiinti l. in in hitv iihn mil (in nil Hint tin ilny 

it huh ill It cur ovlslcd exnpi on the stmt or In tin 
ntUMlo hull ballad (‘erlnlnly It wuh m\er a lttnllvi In 
llte iiplinlldlnR of tin I nltitl Hlnlis nuvj Onr frlh 
nti h or the HiillltiM ilnjH win built Htvlftir mid ainud 
struiu,( r limn the hIiIph linn iiHonl In nlliir navlra 
not Tor the vulngloiv id bidllt, uhle to suj that liny 
ui'ie Hwirior mill mine heavily nnneil but ror the 
tail priu tit ill purpow of nvitiaklng the enemy bring 
lug him In at tlon uml (rushing him hv superior ami 
flu The polliv or Mill inrly time has been tin pulli y 
of our mn\ In the Intervening one liuudrtd years und 
It It Its i mill v iiHliy ir s« rotary Meyer lielleres It 
to Is ixpidleni to build a ship tunny tlioimaiid tons 
lnrgir tluin unvilitng tonn mplantl nhtond wi may 
rtst imsiired Hint It Is beutuBP lie and Ills naval ad 
vlHi'is Is Ih ti Hint to iiialntnlii our trudltlnnsl in 
ptilorliv In riiii fire we iiiiml moii up from the 18- 
IqiIi to tin Mlmli Kim and Imienwo our dlsplnto- 
nunlB In proportion 

The most effliltlil baitleuhlp Is tin one whlih cm- 
bodiia the maximum amount or nil round military of 
111 lem y oil tin minimum auinnnt nr dlBpIneomout 
Unless the present theories of narnl designers are 
very mitt h nt rsiili, n ton of dlsplai enient In a blR 
battleship rIvib more military value Ilian It does in 
• ship of smaller slxe 1 bus 20 000 tons In a 1> la- 
wan Is a mure lalunble as* t than Ihe same displace- 
ment In (wo ‘rirsRons" Here (hen Is another muse 
of ♦Ifi’fapld arowth In recent liars In the tonnaae or 
the' flnU-rinsa nahtliiR ship Prom the 12 500-ton 

’Maine' shlim or the find line have Rrown through 

the I A, 000 Ions of the ‘Connect It ut, the 20 000 tons 
or the North nukota ’ and the 22 000 tons of tho 
"Florida" to the 2AOO0 tons of the two great ves- 
sels Arkansas and Wyoming ' which are now upon 
the etnrkn 

The big Jump of 2'i per cent In displacement be- 
tween the "Connei Hi ut and ‘North Dakota" was due 
(o the rotnlnR uf the dreadnought type and the adop- 
tion of an exclusive main armament of 13 Inch guns 
To-day we are on the eie of another great advance, 
and again It Is due to a grewl Increase In the weight 
and power of tho batterv this time by the substitution 
of Ihe 14 lm h for the I2lmh Run The House Com- 
mittee on Nival Affairs has accepted we are glad to 
see the Hetretirys programme for Increasing the 
force of Ihe navy by two battlcahips two fleet colliers 
one repair ship and four submarines of a new type 
of unusual speed and steaming radius According to 
the provision*, the battleships are to he of at least 36- 
000 tons and each ship Is to carry ten 14 Inch guni, the 
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tiilps being mado of suiBcienl displacement to carry 
this battery The 14 Inch gun, however, with Its 
mount ammunition, etc , Is so much heavier than the 
Ulnth that the new vessels even though they carry 
two Iihs guns, will have lo be of at least 28 000 tons 
dlsplai vim nt, and If It should be decided to mount 
twelve stub guns, Ihe dtiplacemiint may run up to 
tUOOo tons and over Because of tho greater punish 
lug power of the 14 ln< h gun at long ranges, a bat- 
irry of ten 14 Inch would greatly outmatch one ot 
twelve 12 inch There Is no ship afloat or contem- 
plated mo fur aa we know, among the navies of the 
world, tliut could withstand such a vessel. 

HIOH-APEZD TELEGRAPHY. 

S OME very remarkable testimony has been 
till I ted by the Joint Committee of the legis- 
lature whlih la Investigating the question of 
t standing the jurisdiction of the PublU Ser- 
vice Commission to and over telephone and telegraph 
companies It la remarkable as seeming lo Indicate 
that In Mplle of the large amount of thought, In- 
genuity, and nitchanlcal skill which have been <11- 
riitcd with marked success during tho yiast few 
dorados to the improvement of the speed and lowering 
of the eost of telegraphy practhally the whole of the 
business of the big telegraph companies Is to-day sent 
hy Hu hand-operated Morse key, In much the same 
way and at no greater speed, than when Morse first 
umdn telegraphy a praitlcal commercial art Thus, 
aciordlug to the testimony of Col dowry, president 
of the Western Union, the maximum speed of trans- 
mission In obtained In their aervlce by two systems, 
the WhealHlono and the Darclay the former having 
a (aputUy of 125 words per minute, and the latter 
of 10, with an average of about 50 In practical use. 
and these two forms or apparatus, It would seem, 
represent the only departure made by the Western 
Union Comiiany front tbelr almost universal practice 
of operating by hand by the Morse key 

Bide by side with this evidence testimony wss 
given that rapid telegraphy systems have been 
developed here and In Europe with rAiMiltles of from 
Mill to 1 onu words a minute and over one system, 
istabllshed In several canters tn the United fltatex 
hiliig now In dully mu which 1a sending message < 
nt a rate or I 000 words per inlnulc The public will 
nnturallv ask If such high speed he possible why do 
not the Icli graph companies make use or the system 
find so Imri tsc thoir intimity nnd make the cor 
res|Kintllng detrease In rates In Ills testimony ( ol 
( owty explained Hint the Western t tilon’s Is a one 
message business and that the compnnv cannol hold 
messages mu II they get n sufflilcnt number In send 
nl n 1 non word a minute rule this Is true as re- 
gards Hie* single short message lint In the ease' of the 
longer ttiiKsiigiH uppreuK lilng Hu mnnuserlpl letter 
lenglli the i v | m of business which would be certain 
of enormous development If It were offeitd to the 
public throughout the* whole twentv four hnurs of 
Hit dsy nt the low rates which would then lie isisHlhle 
— It would he pm fit able to set half a do/cn operators 
nt woik stniiiltiineniisl) in punching the sending tapes 
and Ihe message could lie sent through In less than 
■inn Irnlli the tlnu that It would tiiW hy the present 
methods llie transmission of Peary s H (mo-word 
message from Indian Harbor to the New York Times 
was quotid ns a gieat feat In telegraphy It took a 
force of twenty operators three days tn gi t the Tentage 
through Uj the rapid telegraphy svstem the same 
message after Is log prepared on the tape could have 
been sent over a single lino In about ten minutes' 
time 

The high speed methods aa worked out by Hughes, 
Murray, Poliak Vlrag, nnd Delany claim to send at 
the rate* reapectlvely of 4 500, 16,000 18 000 and 
60 000 words per hour Tho significant* of these 
methods to the public Is that by (heir use the tele- 
graph could be extended cheapened and popularised 
until It was as available to tho ordinary cltlsen a* ths 
far more highly developed telephone of (be preennC 
day 

trw T0EE AND Mill IPBWAT fTtTXHI OOHTARXD, 

N EW YORK CITY I* lastly proud of IU eubway 
system, but It will be a surprise to some of 
us to leant that the subway system of Pari* 
actually carries a larger number of pkswn* 
gera during Ihe year, the total being 18LOOO.OOO is 
against 200 000,000 carried os the New York system. 
Outside of the mere fact that more people were cap 
tied the coraparleou I* entirely favorable to the New 
York eubway The details of the following comparison 
have been worked out by R H Wbtttsn, the Btatletl- 
elan of the New York Public Berrios Oommlsshm, «a d 
they afford upon a moot timely subject a maw of 
valuable Information, which la a credit to the com- 
piler and cannot fall to be of frost terries to the 
Commission In Its Important work of regnlatlRf trow* 
po nation matters In this dty 
There are certain point* of aUpIlarity between the 
two subway*. Both have been built and are owned 
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by the dty. and both are kerned for a term of jmn 
to aa operating company The length of the two Byw- 
tema tn mile* of single track Operated wee In ltMIl 
the year for which the latest Ague* are available, very 
nearly equal Hut the Paris system, which Is entirely , 
two-track, forms a network of Unea covering a dis- 
trict having a radius of three or four mlloo from tha 
business or t raffle onnter, whareas the New York sys- 
tem has a single stem terminating In two long forks 
at the upper end, and extending 14 miles to IU most 
distant point from the Brooklyn Bridge, which may 
be called the chief traffic renter The Paris eubway 
has no express service, whereas the New York subway 
has four tracks tarrying express and local service for 
six and a half miles through the most congested dis- 
trict 

The population of the district served by the snbway 
system was 2,7(0,000 In New York and 2.790,000 Ik 
P ari* The area of the dty proper of Pari* Immedl 
ately tributary to the aubway I* 31 square mile*, the 
area of Manhattan and the Bronx served by the tub- 
w ay I* 62 square mile* Hence tho population of tho 
district served by the Paris subway le more than twlee 
a* dense *b that served by the New York system. 
There Is a total of 84 8 miles or single track In the 
New York and of 62 2 mile* In the Paris aubway , 

The great superiority of the New York system* In 
due to the frequency of the trains and the higher 
speed of travel In Pari* during 190k the least head- 
way during rush hours was 2 minutes and S3 seconds 
and the greatest 714 minute*. The least headway In 
Ihe rush hours of the express trains in Now York was 
2 minutes and the greatest 4 minutes The maxi 
mum length or the Parts train was 216 feet, of tho 
New York train, 411 feet The average spoed tn tho 
Paris subway Is 12 miles per hour, and In tho New 
York subway, 18 miles per hour, the storage speed of 
ixpress trains between Brooklyn Bridge and 90th 
Street being about 24 miles per hour and the aver- 
age speed of the local trains about 15 miles per hour. 
The maximum speed In the New York subway la 40 
miles per hour, aa against 217 miles per hour In 
Paris 

The ralea of fnre in Paris are first class 4 8 cents, 
second class 2 8 cents and second rloas round trip 
tickets 18 cents equivalint to 19 cents tier trip In 
N’iw York there is a uniform fare of 5 tents, but while 
the fare In New York Is 5 cents, the average length of 
ride |ht pawn ngcr Is from two to two and a half times 
that In Paris 

In Paris flic capacity of each car Is determined by 
the govirnment, and In 1908 the an rage number of 
pnssingern pi r i nr was 64 The rapacity of Hie New 
Vork cars boll) scaled and standing estimated on the 
Patls basis wns 101 Imt this frequinlly rises to 150, 
nDd ivin 170 iHisKcngcra per rar In Paris the num- 
ber of standing , dares Is fixed by the government. In 
New York llir limit I* apparently fixed bv the ability 
of a liurly platform guard lo boost the tiaascngers In 
by a well-dlrei ted football rush But wore the gov- 
i rnment allotment of floor spare, as obtaining In Paris 
applied In New York, tho mailmum capacity til a 
N<w York subway rar would be cut down from 170 
to 103 The number of passenger place-miles per mile 
or track was 73,000,000 for New York and 38,000 000 
for the Paris system, nnd yet as we have seen above 
the Paris subway, because of the shorter lepgtb of tha 
trips carried a greater number of passengers In the 
year 

Congestion In Paris Is not nearly so great as In 
New York, first, berauac trallli Is more evenly distrib- 
uted throughout the day, semndly, because the cur- 
rents of traffic In Paris move In both direct loos during 
the rush hours, and thirdly, berauae the passenger In 
Paris takes a shorter average ride, and vacates hie 
place for others The longest possible ride on the 
New York subway Is 17V4 miles , though It Is not prob- 
able that many peoplp take the trip from Atlantic 
Avenue, Brooklyn, to 222nd Street, New York, for tho 
pleasure of the trip, and certainly not many for busi- 
ness purposes The total cost of tho New York sub- 
way and Its equipment waa 987,938,000, constating 
of »5i,2»0 000 actually paid by the city for tha 
conatnptloD of the subway and 939,648 000 that tha 
company claims to have expended for both equipment 
and construction. Including 910,048,000 which It Claims 
to have spent In the construction of the subway from 
Brooklyn Bridge below Breed way and lha Bast River 
to Brooklyn The total cost ot the construction and 
equipment of the Parts subway la estimated at HI,M- 
000 

The New YorK gubway fared much better than the 
Pari* subway In the matter of Dune, the former paying 
but 1900 per mile of single track ns against 94400 
per mile paid by the Paris snbway The N*w York 
subway conaldsred as aa eeamunta undertaking tareqd 
about 7 per cent on the capital Invested, while tie * 
operating company earned *bo«^ * *+r cent tm He 
reported Investment, The Paris subway evened 
per cent oo the total estimated coet of eonstracOon 
and equipment, and lb* operettas cooggny spree# * 
per cent on Its reported tivseunent. 
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' 'A i^oNt wreck an Us* Leidoa * Brighton Railway, 
Winirt. wkm an exprtaa left th* rail* and embed 
late tha railway atatlea. haa again illustrated the light 
cons tru ction of English eara A Pullman car waa com 
where** the ordinary day 
rooked. 

The a«w alngle-phaeci electric freight locomotive 
which baa been built tor the New Haven Railroad waa 
recently given a teat between New Rochelle and Siam 
ford, a distance of 17 miles. Tbe load conalated of 
thirty loaded freight cars, and the dlatanoa or 18 mile* 
waa covered In 17 minutes without pushing the engine 
to Its foil capacity 

In a paper before the Engineer*' Society of W*et 
am Pennaylvanla, B. F Bulmshn described a new type 
of bituminous gaa producer which embodies tbe good 
features both of the updraft and the downdraft type 
overcoming the production of tar and completely con- 
suming the Axed carbon. There are two fuel bed*, 
one operated aa a downdraft producer to brook up the 
volatile matter, the other ae an up-draft producer to 
oanguma the fixed carbon, tbe resultant gaa being 
taken off at the center of the producer 

lime was when It took nearly six yasra to bnlld 
a battleship In private yards In tbe United State*, 
but the conet ruction, of the “Connecticut" at the 
government yard at Brooklyn aet a pace which has 
steadily aeoalarated. The “Mlaalaelppl," who*- trial* 
took place as rsoantly as October, i»7, took 44 months 
to construct. Tbe “New Hampehlre " December, 1P07, 
waa bnllt in M months, the “North Carolina” 
(cruiser), January, 1903, In 16 months, Michigan’ 
(battleship), ISO*, in 14% months, the “Delaware ' 

I battleship) , October, 1W», in 17 month* 

Vast Improvement* are being made In the Trans- 
Siberian Railway which, In addition to being double- 
tracked, la being largely relocated with a view to 
tbe elimination ot grades and the shortening of dla 
lance When the work has been completed the dis- 
tance from Paris to Peking will be 6,300 miles instead 
of 7,600 miles over the present line via Harbin and 
Mukden, and tha fourteen daye now consumed on the 
trip will be reduced to nine and a half day* Tha 
value of tlieee Improvements will be as great from the 
military point of view aa they will from that of 
passenger and freight traffic 

fipsaHng on the relative economy of tho aingle- 
phasn and direct-current systems for steam railroad* 
Mr George Olbba la of the opinion that maintenance 
coats of the slnglo-phaae system a* at present developed , 
will be somewhat higher than for the direct current 
though eventually they should be about the game On 
th* other hand, he estimates that about 13 per cent 
Isas energy would be required at the power house for 
the single-phase than for the direct-current system 
Adding the saving In substation operation, he looks 
for a raving of from 4 to B per cent In the total ojier- 
atln* cost in favor of tha single-phase system 

The tremendous floods of the past season on the Isth- 
mus of Panama have helped to demonstrate, even be- 
fore completion, tho wisdom of building a high level 
rather than a sea-level canal Through the swamp 
near Oatun the bottom of a sea-level canal would be 
aome 60 foot below tho general ground level, and at 
Gamboa, where the Chagree River pouts Us enormous 
and sudden floods aeroaa tbe canal out, the river bed 
would be #0 feet above the canal bottom. Under the 
torrential downpour, the discharge of alluvial silt Into 
tbe canal would make necessary constant dredktng, 
and might result In the temporary obstruction of tha 


Thraw la great activity Just now 
work In th* direction of apsed-reduetar gear* 
marine turbine*. We noted la our ifcatfe Of 
i*th that the MelrUle-MacAJplie mechanical goajt haa * 
shown a shop efficiency of 916 par oeRt “*- — - 
aona Marina Steam Turbin* Company haw 
a helical reduction gear on the XJlfe-tefc 
“Taapaaian,” with which they clalta^tec hare obtained 
a shop efficiency of M per cent TfcCtir, Poet Unger 
hydraulic reduction gear has ahow*.iBi:«fl&aner of 10 
par cent. This last-named gear, bM la said to 
bava the gnat advantage of being qofotfjtrerarcthk. 

teoc a Pad Moanfoaof Calcutta 

In dry description of aa 
•RWre by • feat deep, carried 
height of 90 feet from the ground, 
hum to apt aa a re servoir for the water ante M th* 
twporetfc*. Becaase of tha limited frttrtn * eaMDfty 
of the toast Hit underlying Oakutt* the *», 
■h*tm b«lR upon a moooHtbte bed of- ofndretai ' Weigh- 

twxawwti'aac 

w i# gfwwade idw, M Man bn*. 9* 
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AERONAUTICS. 

Th* latest German atrahlp— 'Parraval V— left Btt- 
tsrfeld at 10 16 A M March let on a voyage to Berlin 
Tbe capital city waa reached safely the 80 mile* being 
covered In 4 boors. This airship 1* tbe smallest non 
tigld paraonger-carrytng dirigible yet constructed It* 
length 1* but 30 meters (90 fe«t) 

With th* same make of 60 hone-power revolving- 
cylinder motor need by tbs 111 fated Delay range, and 
which drove hi* machine at the rate of lio mile* an 
hour, Le Blon flew 10 kllometere (8 21 miles) In 
8 7 4/8 (46*3 mile* per hour) and Ralsan 6 kilometers 
(8 1 mile*) In 4 1 (48 3* mile* per hour) at the first 
foreign aviation meet of the year at Helloimlls, near 
Cairo, Egypt Both wore awarded prises. 

Th* 1910 model Blerlot monoplane baa a body only 
0(5 meters (2164 foe! ) In length Tho body 1 b com- 
pletely covered There are wide hoi frontal Bus on 
each side at the rear, forming a tall, and the liorlsontal 
rodder Is In two parts, one of which Is hinged to tho 
rear edge of each fln The tall resembles that of the 
Antoinette monoplane, but Blerlot still usee a rectangu 
l*r -section body Instead of the V-shaped form which 
Imparts to the Antoinette machine Its excellent trana 
verse stability 

Th* reoeut decision of Judge Hand against Piulhan 
In the Wright brothers' aull, the granting ot a pre- 
liminary Injunction, and the requirement of a 926,000 
bond for one month In case Paulhan wished to con- 
tinue his flights, haa put a sudden ond to the making 
of exhibition flights In America by this daring record 
breaking Frenchman The bond was reduced to 918.- 
000, but Paulban's manager although under contract 
to pay Mm 96,000 per weeh has hrought the aviator to 
New York to await tho reault of an appeal The case 
will be reopened on the 12th Instant 

Gten. Bran, the French Minister of War a month ago 
inspected at Vlllaroublay the four Wright biplanes 
which have been bnllt for the French array Count 
! -amber t explained the mechanism but made no trial 
flight because of an extremely high wind At tho same 
lime the army Antoinette and Farman inarhlnce were 
Inspected at Mounnclnn by an artillery officer, Com- 
mnndant Estlenne On the 3rd ultimo Van don Bom 
made a 86-mlnutu flight In on* of the Farman biplanes, 
carrying a useful load of 201 kilogrammes (441 
pounds) On Marih 1st Lieut Cammsran of tho Engl 
neer Corps Dow 38 miles In a similar machine Rlerlot 
nlso has been Instructing Limit. Aquavlva with am cess 

A man who ha* made a thorough Investigation of 
th* accident to the Rlerlot monoplane which cost the 
life of Leon rviagrange, has concluded that the nrel 
dent was the reeult of the aviator getting "rattled for 
an Instant when he wae flying low and was about to 
turn It Is this man's belief that Delagrango threw 
hi* control lever too far to one side- llitis warping the 
wings too much and tipping the machine severely— 
and then too far to the other the result being that the 
machine swayed so violently that It turned over It 
struck the ground upside down, and all thu guys etc 
on the under side were found Intact \ spnrlug Htrut 
between the wings (which the constructor claimed hsd 
been loft out) wae found In place and unbroken As 
far as could be ascertained, everything was In good 
order and th* accident waa not due to tho failure or 
breakage of any part of the mechanism. 

Mow that Germany has produced several “men birds " 
many new aeroplane inventors are rapidly appearing 
The majority of three favor the monoplane, with which 
type the first (10.000 cash prise (the Lan* prise) was 
won by Herr Grade lgit falL Dorner and llUsman are 
two of tho Iategt lueoorafnl experimenter* with this 
type of *aron*fc~to whom should be added Major 
vtm Parser*!. who haa a huge 14-meter (48 foot) span 
monoplane fitted with a ^1 4-hone-power motor mis 
machine la undergoing Its preliminary testa on the 
shore of the lake at Plan In Mecklenburg On March 
1st Herr Paul Lange attempted tbe first aeroplane 
Bight to be made at Dresden He roee to a height of 
40 feet, when a violent wind gust eapsised tho ma- 
chine, which fell and was badly demolished. The avia- 
tor escaped with had bruise* 

Th* Mfclag and flying of modal saroplands is a sci- 
entific diversion from which much may be learned 
Several Intonating new forma of aeroplanra have been 
developed from modils, and many amateur* have 
learned i*s behavjor ta flight of tha various types ot 
machine*. Hehce the first n a tion al contest of tlte" 
Aeronautic Boetety for tbe Chan ate cap and other 
prtore, which waa bald in the 19th Regiment Armory, 
Nrw^ Tartt city, on the evening of March 3rd, waa 
tet*fly ^tended. Several small monaplaoea haring 
ptanra mad* of wood were flown by L, J Leak Mr 
XMktMian had a Langley-type machine with 4 large 
pNpeBan, one at either comer An the models were 
Jakneked from a Uhl*. Tbe longeat flight— H8 feet— 
waa Mtf* by the monoplane of Frederick Watktn, a 
t*-jf ear-old boy. Other oeatesu wm ha held weakly 
»i>t«puvr- 
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Fret Me re ehel O Parker of Colombia University 
announce* hi* Intention of attempting to aacsnd tha 
Alaskan peak. Mount McKinley He ■ tales that either 
he will roach th* summit or prove that It can b* 


Tbs a l c oh o l produced from sawdust and wood must 
not be confused with wood alcohol, for, although 
•tandard alcohol le primarily made from wood. It Is 
produced directly by (he fermentation of a pure sugar 
solution, Into which I lie wood Is first converted, and It 
Is tho same, both chemically and phyaleally, as the 
alcohol made from grain 

Zand Rasmussen, the explorer, will sail In June 
tor Greenland on an expedition whleh will consume 
four years Tho ethnographic study of the Eskimos Is 
the purpose of this expedition One year will be spent 
ai Cai>e York and a year each at Hudsons and the 
Crown Bays After Ihenavlgailon of naffln s Bay Has- 
tnusaen expels to circumnavigate Alaska and to rail 
to the Aleutian Islands and n turn via Ban Frauilwo. 

Sir Brnast H Shaokleton, the Antarctic explorer, 
t» ho la to lecture In this country, will arrive on the 

Lusitania on March glitb Before the explorer leaves 
Washington, where he will he the guest of Ambassador 
Bryce he will receive from President Taft the gold 
medal of the National Geographical Boetety While 
tu New York he will be presented with the gold medal 
of the American Geographical Society of New York 

Frot B. B Bernard of Yerkes Observatory Informs 
ua that on February 87th last he obtained with a 
one-hour exposure a photograph of Halley's comet, 
showing a faint tall ot two degrees, equivalent to a 
length ot about fourteen million mile* This la 
rather Important In relation to the question aa to 
whethor the tall will reach the earth on May 18tb 
h rom these photographs taken so far from perihelion. 
It seems that the tall will bn amply long enough to 
reach the earth 

Th* Royal Qvo graphical Society or Italy, at n largely 
attended meeting ratified tho recommoDdatlons of the 
lommltteo relatively to the bestowal of medals and other 
distinctions for the yror llliill These Include a gold 
medal to Ilobort E Pfearj for the discovery of the 
North Pole, Sliver medal to Captain Robert A Bart- 
lett, who commanded the steamship “Roosevelt” on 
the Pcury expedition gold medal to Lteutouant Hlr 
Ernest II Bhackleton, for his “nearest South Polo , 
silver tablet to tin* Duke ot the Abniz/I Tor hla ex 
pedltton to the Himalayan where he madt a record 
ascent 

The moving ploture In now applied to cdueatlnnal 
rurpnHos Chemical teats are now <xblblted on the 
screen There are films Illustrating the etw t roly sis 
or water, action of nitric acid on silver and action 
of aqua regia oa metallic gold etc The teet tube tl 
thrown on the screen many time* enlarged, and the 
chemical action Is clearly Illustrated Most unsavory 
but educHtlonal 1* a film Illustrating tbo peril of tbo 
fly The flic* are shown laying eggs In unsavory 
Plaice and before the eyes or the spectators tho eggs 
develop In heap* of wriggling maggots In the final 
singe the winged fly Is shown In all It* unsanitary 
glor> 8HII another flint exhibits tho acrobatic fly 
lying on It* bock Juggling various articles with it* 
Teel nnd oven swinging a dumbbell as large us the 
Insect Itself 

In th* possession of Knox Hall of Natural History 
with Its Invaluable spec Imens Hamilton College la es- 
perlally fortunate. By the kindness of the Hon James 
Knox, l,L 1> '70, the original building was recon 

airlifted Into a hall suited to the display of all sorts 
ot natural history sperlmena ThP most Important 
connexion -exhibit Is that of (ho New 7ork State 
minerals, te^Mbev with related minerals from Canada. 
Among lhdu> specimens are found many rare ones tbe 
boat of thrtrklnd In existence In addition to thesa 
mineral* are 3,400 gpeclmcns of fosall* and rocks to 
irfuatrat* the geology of New 7ork, 1,760 specimen* to 
Illustrate tho geology of the United Steles. 600 fossils, 
fitainty from tbe Silurian formation of Europe Scv 
sral thousand valuable sis-rlmena In paleontology 10- 
000 tlMcImen* of ores and minerals 2 ooo sporlmens of 
land, |fo*h water, and marine shells 700 *|ierlinen* In 
ornithology from China, 13 ooo ipnrlmens In entomo- 


flne group of *. 
ornithology and comparative anatomy A rare collcus 
tjsn of Japanese shells and Insert* A large and useful 
exhibition of the North American flora, tho result of 
fifty yean of botanical study, search, and correspond 
eoce A large and valuable collection of butterflies, 
appropriately mounted The lull of Natural Hlsiory 
U under the charge of Prof WlUlam John Miller, 
PhD, an eraluont authority on geology and mineral- 
ogy Dr Miller recently wrote a treatise on “The Goal 
ogy of the Reaisen Quadrangle " Including Trenton 
FalU and tbe vicinity In Oneida and Herkimer conn 
He*. Thl* book waa published by the University of 
the State of New York a* Bulletin No. 126 of the Edit- 
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DRIVING PILL5 WITHOUT A PILE DRIVER 5 


It may be of Interest to many of the reader* of 
the Bcivvnvu Amish ak to learn of an «mv method 
of driving piles through the In wlihoiit the u*e of 
a pile driver 

Those who have tried to drive even a small post 
hy hand while working In water or from a small 
houl tom found II ninth more dlflb'uH than one would 
at II ret snppoee I wtut myself eonfronted with the 
lirohlt hi of building a tlotk landing for a lake steam- 
boat- n Hieanihoat built lo carry 3«n passengers, be- 
ing 70 feet long Tin problem was to build a dock 
or lauding sale and large enough to handle the people 
rapidly 

First we thuught that It would be necessary to hire 
a pile-driving outfit, but my father, K H Lodge, de- 
vised a plan that works lo perfection 

Wt Hi let l straight whits oak pile* not over one foot 
In ilinmeler at thi hull which arc tut to the length 
ri-qnlrcd usually from 30 lo 36 feet These srs 
Hhaiptued al the butt ends to a point and with an 
hi n thread Is tut from the point of the stick back 
from three to four and one-half feet, according to the 
■lie of the pile 

It la Important that the threads be cut as nearly 
the same distance apart as possible A good man 
with an ax ran soon rat threads that are mechanical. 
It I* astonishing how many, with a little practice, can 
lie cut In a day It pays to usa special care In the 
cutting, na It helps wondorfully In the driving. Piles 
that are from ten to twelve Inches In diameter should 
have threads from three to three and one-half Inches 
apart end two to two and one-half Inches deep 

After the threads are cut the pole Is ready to drive, 
whhh Is done by chopping a bole through the Ice at 
the desired spol, being on refill not to make the hole 
over two Inches larger In diameter than the pole, and 
have the lee act us a guide to keep the pole upright 
while ei rowing It doen 

If the polo Is long and heavy, It Is necessary to 
fatten three guy rope* to the top or It before raising 
After the pole Is raised. It is an easy mailer to keep 
It plumb hy pulling the ropes 

The pile le raised like a common telephone pole In 
other words, a little at a time with pike poles, follow 


BY GEORGE H LODGE 

ng up under with two planlo spiked together In the 
'ora of an X. 

It la a good plan to stand a plank In the hols and 
o let the point of the pile rest against it. M It aastot* 
e pile In the desired spot 




to the pile. This la d 
core being taken to bind it 
In the right direction. Bit 
the crater end and toed him 


It to an easy matter now to screw a large p 
four to eight feet into goltd clay or gravsl or to un- 
screw It and remove It 

The accompanying photographs lUugtrata the wood- 
en threads ready for tue, and the plan of screwing la 
a left hand threaded pile by the aid of a hone. We 
often put In smaller pole* by band, using two or 
three men Instead of a hone. 

We have recently taken out two steamer Ue posts 
that have been In use for eight years, having hegua 


pamvo nus without a mi uim. 


It la also a great help to spike a short plank scross 
the pile, temporarily, Just sbov* the threads, to keep 
tho pile from shooting under the Ire before It Is 
vertical whereupon It may be knocked ofT The pile 
will then drop Into the proper place 
Now you are ready to bind a pole (or sweep lever) 


In sixteen feet ot clay and quicksand It was noesa- 
■ary to hltoh the lever below the water Hoe, where 
the wood wae sound, In order to start them. 

To the Cairo Scientific Journal for January toot 
Mr B F E. Keeling communloatea an Interesting 
paper on climate changes In Egypt There to a strong 
lwllef among realdanta that changes hare occurred 
within the last ten or twenty years (possibly doe to 
lnoreeaed Irrigation) which are distinctly "sensible” 
without the eld of Instruments. Hr Keeling quotes 
the mean temparature at Abbaaela for eaoh pentads 
from 1870 to 1904, and for the four years 1908-8, hut 
the results show that the dlfferencsa are hardly 
greater than might be caused by dllferenoe of expo- 
sure of the thermometer*. As regard* humidity, also, 
there le very little evidence of any decided change 
during the Uat forty years It la confidently asserted 
by many persona that the rainfall baa Increased dur- 
ing quite recent years, but the author shows that there 
Is little. If any, evidence of such being the case The 
total rainfall of any year Is often Influenced by the 
fall on a single day, and Is consequently very variable 
from one year lo another, the driest yesr on record 
at Abbassla Is 1892, with little more than a quarter 
or an Inch of rain, and the wettest. 1904, with less 
than 3 Inches, the mean for 1987-1908 being approxi- 
mately 1.1 Inch. 


AN ARTISTIC REINFORCED CONCRETE BRIDGE 

A COMING TYPE FOR COUNTY HIGHWAY BRIDGE5 


In country districts where the materials are readily 
accessible the reinforced concrete bridge should prove 
lo be an tdoal system for the construction of cum rete 
bridge* of moderate span We nay of moderate span, 
for the reason that the art of trussed bridge ennsirm 
lion In reinforced concrete la as yet In too early a 
stage of It* development to warrant Its Indiscriminate 
use In bridges of considerable span In strut ture* of 
moderate length, nay up to about eighty or a hundred 
feet, If care la taken In proportioning the parts, cap* 
daily at the JolulH, and very imrtlculur care 1* taken 
In securing a thorough 
bond between concrete 
and steel, the county cam 
mlasloners or other an 
thorll le* should find the 
concrete steel bridge a re- 
liable and economical type. 

It to ossy lo erect, It re- 
quires no painting and 
practically no maluten 
an re whatovir, It Is In 
Aeatmrllble by fire or the 
srtlon of the weather, 
and Its subsequent east for 


square foot evenly distributed, and It was tested for 
thla load with an additional load of 86 tons repre- 
sented hy a herd or 70 cattle 

On the score of appearanre IL must be conceded 
Ihnl the design la decidedly pleasing the Intersection 
»f tho balustrade with Ibe chord and web members 
having been worked out with considerable taste The 
rlrui lure spans the Etobicoke River, In the counties 
of fork and Feel, Canada 

No a 


I the first modest attempts to stoer 


ships by serial electric waves been crowned with more 
or less success, than endeavors were made to direct 
the course of balloons and aeroplanes In tha asms 
manner The American engineer Anthony hsa made 
experiments off Sandy Hook, with a small unmanned 
dirigible balloon, which he succeeded in guiding more 
than a mile seaward and bringing bark to the point of 
departure Prof Wlechert suggests the employment of 
for the study of atmospheric 




practically nothing at all 

The accompanying Illus- 
tration shows a bridge of 
this class of the bow- 
string type which was re- 
rentl) built In Canada It 
baa a span of 80 feet and 
provides a clear roadway 
IS feet wide. The total 
wwlght Is about 160 tons, 
and It contains about 17 
tons of reinforcement in 
ths form of plats* and 
round rod*. 

Tbs bridge was designed 
to 1 carry a load of one 
hundred pound* per 



which could be sent to 
great hetgbta without dan- 
ger and brought back with 
rartalnty, would be mqcb 
mors useful for the study 
of the 


loon* and kites, the use 
of which to not unattended 
with danger la storing 
waather Bslloop* con- 
trolled from a distance by 
electric waves would also 
be very useful in the re#- 
cue of shipwrecked par- 
son* and for many military 
and other purposes. But 
-wad this objection ap, 
pile* also to the wlreltas 
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Instrument for Detecting Violations of the Speed Laws 

BY L. GORDON GLAZ.IE.R 


A very tngsmlous instrument tor recording the 
•peed end license number of mi automobile has been 
devised by two Instructors of the Muaaohusetts in- 
stitute of Technology The instrument, wbicb is but 
little larger than a pocket kodak, consists or a double 
camera with a watch movement which control* tbs 
operation of the camera abutter 
When an automobile posses at a speed that seems 
excessive, the operator tralne the Instruments upon 
It and releases tbs mechanism by pressing s button. 
Immediately the shatter of the upper camera Is sprang 



taking a photograph of the receding automobile, and a 
moment later the other abutter is sprung, taking a 
second image of the automobile, whereupon the timing 
mechanism cornea to a atop The plate la developed 
by the regular process, and the resulting negative 
shows an Image of ihe automobile near the operator 
with its license number distinct, and a scoond view 
of the machine taken at the end of the lime Interval 
In the renter of the print are the photographs of the 
hands of the atop watch caught when the drat and 
second exposures were made 
Since the automobile has traversed a certain apace 


in the time interval, the second image la smaller than 
the first by an amount which can easily be measured 
with an ordinary scale, divided In hundredths of an 
Inch; and knowing that the standard wheel tread is 
6# Inches, the distances of the two objects from the 
camera and hence the space the automobile has 
covered in the time Interval la easily found by the 
following law The distance of any object from the 
lens Is as many times greater than the focal distance 
of the camera as the length of any line of the reel ob- 
ject la graater than Its length in the photograph This 
la a simple proportion In which throe of the terms are 
known namely, the site of the object 'he else of the 
Image of the object on the plate, and the distance of 
the Image from the lens. The fourth term of the 
proportion, the distance of the object from the lent, 
follows by simple division However, the operator 
la saved all Irksome computation by a table attached 
to the Instrument 

To overcome the poealble objection by the courts, 
the watch has been designed so that the operator of 
Ihe Instrument may actually see It during the process 
or taking the picture This Is made pcaalble by slm 
ply boring a bole from the outatde of the camera box 
to the bark of the watch, which brtnga to view a dial 
around which travel* a band attached to the tame 
pinion or staff as the regular hand ot the watch in 
order lo see this dial more plainly, (wn mirrors have 
been placed permanently In such a manner as to 
Illuminate It 

The Instrument gives extremely accurate results, 
sod ran be calibrated from time lo time on objects ot 
known speeds. 

The Inventors believe that the Instrument should be 
welcomed by autolsls as well as police it Is an Im 
partial Judge the personal element being entirely 
eliminated A motorist whu has been stopped does 
not have to rely on an officer a estimate of the speed, 
nor on the speed claimed by the officers operating a 
trap by means of stop watch and signals -Downs or 
motorists tre fighting cases every day who honestly 
believe that they were not overepeeding when 
Stopped They would be perfectly willing to pay their 
finee lr convinced they were violating the law Even 
where the more rational view Is taken that the speed 
alone shall not determine whether or not a man Is 
violating the law, but that the speed taken in connec- 
tion with the surroundings shall determine It It I* 
always a question of the officer's ward against the 
autolst's as to surroundings This photographic speed 
recorder shows whether there were several vehltles 
near the automobile whether people were crossing 
Ihe street, whother It was more than ordinarily dan- 
gerous to run at the speed Indicated, nr more than 
ordinarily safe 

A great advantage of Ihe Instrument Is that It rec- 
ords speed over a short distance In the congested 
portion* of ell lea, near crowded rroee streets and In 
similar situations, It offers the only existing method 
of measuring momentary bursts of speed The word 
of any reckless driver can be easily obtained and a 
print sent directly to him, when he cannot deny the 
evidence of his own eyes, and In many case* an ar 
rest will not be necessary, as the offense will not be 
repeated 

Regarding the legality of this speed recorder In a 
recent case that was strongly contested Judge Ham 


mond of the Massachusetts Supreme Court raid 
'The result Of the evidence did not de|iend upon tho 
fluctuations of human agencies nor on conditions 
where relations to results were uncertain, but upon 
the Immutable working of natural laws, and upon the 



IFXD or A* autokoih* now* n two 
oonuovrm fhotooeathx 


evidence the presiding Judge may woll have found 
that stu h experiments were likely lo be more reliable 
as lo the speed of the automobile than the conjectural 
statement or an ey< witness nr the Interested statement 
of a chauffeur ' 


IsnUdal 0»wt»ll«f.srt> Ml !• Ewsv MUdlngs la 
isiitiity- 

A superstition that still envelop# s gnat part of tbs 
earth Is that especial firmness may be given to a build- 
ing and that It may be protected from hostile Influ- 
ences bp Inclosing a living creature, preferably a hu- 
man being, in one of the walls of th* building Itself 
This belief, which la particularly prevalent In the 
Halkan peninsula and, for Instance, baa given to the 
Roumanian Queen, Carmen Bylva, Material for one ot 
her most begutlful folk tales, has not boon known as 
having had any bold In Italy Mtharto Reoently, In 
the coarse of archeological research, It was found that 
lb th* foundation of th* Temple of Fortune In Pompeii 
there was a hollow apaoe In which nothing other than 
th* Shell of s tortoise was found which thus had broken 
tote four pieces. Here, consequently, was proof tf (he 
precis* immurement of a tortoise, which was *e beared 
by the dieposltlan of th* square blocks *t stone of the 
ere* ore's prison. In Italy this snperstltloa may lava 
passed at an early day into oblivion, as tbs sacrifice 
of homos beings vraa foreign to tbs Roman reitgton. 
and was praeUssd *«"— lM fpr only endec Omsk to- 
dnsnes. As, howsvor. th* morttes of hstnga 

moat the oM Grssk* was not manat Ntf to Ore*». 
M wan an to tbs adjacent nwrotrle* the tredttloo of 
sesHfi* to new bunding. 1* still teristeat, tt may be 


believed that In old Greece also th* aarrtflelal com- 
pliment to new buildings wss not unknown Instances 
of this kind of tier! Be* In antiquity are certainly not 
frequent, all those of which we have any knowledge are 
attributed to the Greek Orient Usually a maiden was 
sacrificed who, at the same time, became the roirdlaa 
spirit of the structure For this reason Trajan effected 
the erection in the theater at Antioch of the statue of 
the girl who has been sacrificed on (he occasion of the 
reconstruction of the city after an earthquake and was 
designated as Tycbs, the Goddasa of Fortune of the 
scene of her sacrifice. It Is this Idea which stUl lire 
today st the root of this superstition ot sacrificial com- 
pliment. Solidly a human being Is Incased In s wall 
of a hoUso or other building, so that Its soul may live 
to the structure and never escape from It At the 
p re sent day a vicarious sacrifice take* the place of 
such Immolation. The human sacrifice | a practised 
symbolically only, either by taking the measure of a 
person, or of the shadow, and Immuring the string 
representing the measure or by Incasing in the wall 
An animal already killed or still alive. Manifestly 
toHb a vicar loss sacrifice Is the tortoise of the Pom- 
peQaa temple, and probably the tortoise was selected 
became this animal can live a long dm* without nour- 
Mm*. «to> th* builders believed that the charm was 
'Mr* eCeett v* the lunger th* entombed creature lived. 


The Hangman's H«h. 

When death Is caused by hanging what propor- 
tion does the pull to which the ro|>e la subjected dur- 
ing the struggles of the victim boar to the weight of 
the body’ This novel question has been asked and 
answered by experiment by Dr Angelo de Domlnlcls. 
The tension In each case was measured by a dynamo, 
meter attached to the rope A living dog, suspended 
In sHch a manner thal It remained quiet exerted a 
pull of 20 pounds, hut the snbecquenl “hanging of the 
same animal produced a pull of U pounds With a 
larger animal the i orrcspondlng tensions were 50 
pounds and 103 pounds 

Hence It appears that the convulsive movements 
of the victim may Imrease the tension of the rope to 
more than twice the weight or the body This reeult 
explains the occurrence in the bodice of persons killed 
by banging of serious lesions which It would be dlf 
Dealt or Impossible to produce by hanging up a 
corpse. The strength of the rope most also be taken 
Into account If * body le found siupeuded by a rope 
the breaking strength or which is little greater than 
the weight of the corpse, It may fairly be Inferred 
that the body waa not suspended until after death 
Hence the experiment* furnish valuable date for de- 
termining the esus* of death in such rases and will 
pafitaMy be mad* os* of In some future detect! va story. 
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t»mi by Mr. V. J. L«ls«. In which a rainbow 
0 be dtati «b#d attar each peal of thunder 


U aeoordtog to the old and generally acoepted optical 
theotr of the rainbow, the angular poeltlon of the 
dolor* of the bow relative to the direction of the eun 
and the Obaerver'e eye, U Independent of the rite of 


The light, after dispersion by end reflection from the 
rain-drops, passes through air which la agltatad by the 
ooocuaslonm follow lug the lightning strokes, and the 
tntsj^se found wavea radiating therefrom The reeult 
la almllar to that seen over a hot eorface. aa a atove 
or heated field, where the convection ounenta distort 
tbs light rays traversing the overlying air. 

While It la true that ordinary sound wavea do not 
affect the density ot the air sufficiently to deviate 
the oourse of light perceptibly, the violent expansion 
and contraction accompanying a thunderbolt may pro- 
duce the reeult. The peculiar cln-umetanoe In tha 
caae referred to la that the storm approached from 
the east, opposite to the sun. so that the lightning dis- 
charges, which are generally In the advance portion 
of the storm cloud, occurred In the vicinity of the 
obeerver and between bis eye and the apparent posi- 
tion of the rainbow, whereas ordinarily when a rain- 
bow la eean In the east It la after the storm has paaaed 
over and tha lightning la taking place In the distance 
beyond. W. H. Howaaa 

Washington, D. 0. 


TEAT OVUOm WATlfi PEnOKXXO*. 

To the Editor ot the Bonii-rivio Ahouosh 
I observed a almllar curloua phenomenon to that 
reported by James 8. Lee in your Issue of January 
Ifttb Mine was observed from a train going west 
through the great Alkali Desert In Nevada. The 
desert floor Is of sand, and flat, as though laid by 
water Innumerable desert or beach grass mounds 
covered perhaps ton per cent of all the surface. These 
mounds or dunes vary from six to twenty feet In diam- 
eter by one to two foot blgb 
It was about five a dock of a warm Boptamber 
afternoon I noticed, looking westward and nearby, 
what seemed to be a small but powerful stream ot 
water or fountain, going to perhaps twenty -five feet 
In height. Close observation revealed many hun- 
dred! of these fountains. As near as I could make 
out, there wia one from the center of each of the sand 
dunes, varying In sis* much as the sand dunes varied 
In area. These fountains were really formed by In- 
cipient cyclones carrying sand, not water, In small 
streams, somewhat In the shape of slender long- 
w stated hour- glasses , spreading at the top to fall to 
earth. Theae varied from twenty to fifty feet high. 
The train was making the usual rather slow desert 
time, which gave a fair chance for observation. This 
continued tor ton miles along the line What caused 
them? I suppose the floor of the desert was several 
degrees cooler than tha sand dunes, which had been 
absorb tug solar hast rapidly all day As evening- 
approached, tha warmer air over the dunes .rose 

tpldly, assuming the natural sp 

p warm dry sand, and made a 
tore. The p asse n ge r s gased and wmuuren 
Will the Editor please give the oerrect 
mine, aa given. Is toeorreett 
Ban Vmnctaco, CaL Hot T 


Use Wtapa at Batura. 

In a recant bulletin, Prof Perclval Lowell of Flag- 
staff, Arlt., announce* that on September 19th, 1909, 
In examining Saturn he noticed what seemed to be 
faint lacings traversing diagonally the planet's equa- 
torial belt Not only was tbs phenomenon unpre- 
cedented. but it was so taint and Illusive that be 
was unable at first to assure himself ot Its objective 
reality On mentioning his Impressions to his assist- 
ant, Mr E. C fillpher, he found to bis surprise that 
be had bad suspicion ot the same thing on September 
9th, and had even thought to detect traces ot It on 
the photographs of Saturn taken by him afterward 
on that day At tha same time that Lowell divined 
rather than described the wisps he saw unmistakably 
a fine dark Irregular 11ns running longitudinally 
through the mlddl* of to* bright equatorial belt, a 
line not pf uniform character, but as If composed of 
beads strung upou a wire. 

Following up the aye-hlpt tbps voupbsafed he exstm 


Of good dpflnltlon during the succeeding days Re- 
peated observation of them, both, by him and hla as- 
sistant, eventually showed them to be tacts, and then, 
to clinch the matter, he succeeded In getting, on No- 
vember 4th, some excellent photographs of the planet 
in which they stood recorded, appearing iix tilit In suo- 
cesalve Images on the same plate 
The manner In which the photographs are taken 
enables ones to ellmlnatu on the Images Imperfections 
due the apparatus from features duo the planet 
itself, for not only ta the plate moved first horlionlally 
and then vertically for the successive Images, but 
the color-screen through whlib the photographing la 
done ta itself shifted at Intervals during the taklug 
ot tha plate Nothing due to either cause could, 
therefore, perpetuate Itself in s»u on Images of the 


On the photographic plate tho lmagca appear exrntly 
as they do to the eye, Lhough or course not so well 
defined, to wit as wlepa or filaments, fainter than 
tha dark belts of .he planet’s disk, crossing the bright 
eqnatorlal belt Like all astronomic phenomena prev 
lously unpercelved, they became much easier to catch 
after their presence wna known, their recognition 
not being noarly so dlflh ult as their discovery Tholr 
apparent lark of contrast with their surrounding!) ta 
for much In this, which ta alao why the photographs 
which Intensify contrast brought them out. 

In look ths lacings resemble faint shreda or some 
dusky substance In the set of dropping from polnu 
on one edge of the bright bolt over to the other 
Though darker than the bright bolt, they are much 
lighter than the dark belts from which they < onie a 
■ inference In tone which U probably due to thilr real 
slenderness being spread out by the light waves and 
so thinned In strength. 

Careful scrutiny revealed that tho wlspa started 
from triangular spot* In the dark belt, and Mr (1 R 
Agassis, who was observing with Prof. Lowell, delect- 
ed that tho adjacent parts of this belt were themselvee 
crisscrossed by darker lines. The triangulsr epota 
are not difficult, giving the edge of the belt In good 
seeing a notched or toothed appearance It has not 
bean possible as yet to use the wtapa far timing the 
rotation periods of Saturn's equatorial region, owing 
chiefly ta thali* number and the confusion consequent 
upon tt/tott Identification will undoubtedly come in 
, time and five us a more accurate 'value of the equa- 
torial 4 m* d thill wo at present possess 

Interact tha as the lacings are In thamselves, they 
bsiogiV dotfcly aq fnbm this fact, that they almost 
! -precise ty pkrallet tha pt-nameas. recently discovered 


wtiess. 41 UJOTfiUJAl AWA1ATOT TOE LOOlfDW 

nmi numi 

To the Editor ot tho Scir.vnrn Ameuoax 


m anu facturer of Aa Improvement open tha under- 
water electrical oroflnding apparatus originally da- 
scribed In tha BomxMvn of your paper dated Janu- 
ary 99th, 1IQI. t . 

I am attempting to locate tha position ot the hull of 
a skip about 120 feet long by 40 feri beam, 

B ^,4 ! consider- 





ctsaiy jmrsiiei 

on Jupltcf, Ip . tho v seme regions Except for taint- 
nam, which- fiatnrn'e greater distance both from the 
suit and from us alone would cause, the one set of 
features ta almost a replies of the other. Like the 
Jovian, th* wisps a**m to be bore- tenuous Jn the 
middle of their course. Like toe Jovian, .equatorial 
phenomena, toe. .the -Medial ops la mofa odhsptmwup 
than the wjsps. 

- the Saturnian, lacings cress the eqnatoriel bah 
jjgualty 1 rC so angle, but one which Is lass than that 
of tha average of the Jovian ones. This angle should 
hare Something to my about toe factor* concerned to 
toa formation of the two seta respectively; for analogy 
'fa best explained Jijr s econdary difference. 

•■dal Hatssrslagftsl Sramary, New Tnk, R, V., 
fekrurr, lSlik . 

Uhkjepherlo pressure Highest, S0.TO, lowest, 
tt41; m ean , 3011 Temperature- lllgheet, *», date, 
J8th,' lowest, I. date, 7th. mean of warmest day, 54, 
dfita,’ flth, codmt day. It, date, 7th, mean of maxi- 
mum for th* month, 370. mean of minimum. 151, 
■barists mean. 314, normal, M.7, dally eiores com- 
pared with to* mean of 40 yean, 0.7 Warmest mean 


temperature ot February, 40, In 1390: cold eat mean, 
93, In 1875-18S6 Absolute maximum and minimum of 
February for 40 yean, 69 and — 6 Average dally 
exoeaa etnas January lit, 14 Precipitation 4 07, 
greatest, 1 57, date, S8to, average for February for 
40 years, 1.80 Accumulated excess since January 1st, 
308 Greatest precipitation, 7.8 L, In 1893 learn, 0 81, 
ta 1815 Wind Prevailing dim lion, West, total 
movement, 9,679 mil**, average hourly velocity, 14 4, 
maximum velocity, 45 mite* per hour Weather 
Clear dayi. 8, partly cloudy, 10, cloudy, 10, on which 
hoi or more of precipitation occurred, 9 Snowfall 
5 3 Mean relative humidity, 65 5 Bleet, 9to, 12lb 
Dense fog tilt Mean temperature for the winter, 
3173, normal, 3180, deficiency. 0 07 Precipitation 
for the winter 14 88, normal, 1103 Bxceaa. 3 66 
Total snowfall for the winter, 33 1 


■pkHUila or (.'onset A 1910. 1 

A letter has been received at Harvard from OSpt 
TB.De Witt Feeder. Superintendent U 8 Naval 
Observatory, giving ton following elllptu elements and 
ephatuerla of Comet A 1910, computed by Prof. H <B- 
Morgan 

"Numerous direct solutions having failed, the 
-distance* for Washington observations January 35th 
and February 4th were varied to get the following 
clqinsuta, A plight change In the elements carries the 
Cbmol near Mercury January 19th, and near Mara last 
year" 
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The 4 ■■ treat Mupplemeat. 

A no* process for reducing aluioephcrlc nitrogen. 
Invented by Dr Bclwnhirr In described In the opening 
artlilo or the current Bl 1-l‘imirvr No 1784 Among 
the preaenL wonder* ot Bclpnce none ailr* tho luutgln 
atlon ho iKiwcrfullj as the dnrtrlno that aome forms 
of Insanity are tho result of u 1 liemlcal change In ths 
blood The theory ta elaborately dlecuaaed In an 
article untitled, 'Tho Chemistry or Insanity" Ths 
recent development of aeronautics has suddenly crest- 
id a demand for large quantities of hydrogen at a 
low price Tho aubjeet ta < onnldorod In a short article 
Kmll Koamk wrlliB an urtli le on speaking magneto, 
h peaking iron, anil speaking wire Since the experi- 
mental bombardmenL of the “Belle tale” of tho British 
navy, no suth thorough and systematic firing teat* 
have been dim led against a warship In any foreign 
navy ns those of which too Freni li warship "Jena’ 
was the HUbject last year An elaborate artlile by * 
competent authority gtiea the results of the teats. 
W P Droaptr exhaustively reviews the artificial silk 
ludUMlry One of the most recent Important events 
In the field of prehistoric archeology was the discov- 
ery of a megalltblc monument of remarkable slxe Ip 
Btaccglle Italy This subject ta discussed In an Illus- 
trated article In the middle agew falconry, or hawk- 
ing, was regarded as the king of sports, as It was 
the sport of kings The origin and development of 
this obsolete form of hunting ta dletuased by Dr Hans 
Bollmer in an artlclo untitled ■ Kahoiiry In the Middle 
Ages " Purbaisi the most distinguished authority on 
the subject of precious etonea In Germany ta Prof 
M Bauer of Mnrburg Hu contributes an exhaustive 
artlclo on arlKk Ini slonea which contains a wealth 
Of technical information The process of directly 
producing ammonia from cokwoven gas ta deacrlbad 
8 In oe Davy, nearly a century ago, constructed the 
first safety lamp, Inventors almost Innumerable hrfvo 
produced lamp# bearing their names but In tha to*- 
ferity of instances tho alleged Improvements havo 
been morn apparent than real A comparative eril- 
mate of the safety of these various forms of miners’ 
lamp* ta presented by J B Marsaut F W Henkel 
contributes an article on astronomy and astrology, In 
w hlch he rlddloa the supposed Influence of the planets 
upon human affair* 


After throe successful flights on March 2nd, IJent B. 
D. Foulots In a Wright aeroplane , made a fourth 
attempt at Ban Antonie which resulted disastrously 
The rudder of the machine was wrecked and Lieut 
Pod lota had a narrow escape from injury The ms 
cliine had Just turned toe southern end of the parade 
field at Fort Sam Houston when the engine stopped 
The aeroplane tell forty feet to the ground 
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AN LLLCTRICAL FEVER 


R EC QR 


BY DR. ALFRED GRADENWITZ 


Kevor, l e , the tIm In blood temperature attending 
certain maladies la known to bo the outcome ot a 
spontaneous reaction on the part of the body against 
tho mli robe* Invading It The opinion l» tberotore, 
rrroneom tliit revi r In all ishcs should be acted 
against In order thu« In Hiibdue the morbid state of 
tbo imilout Wcrtiiehro it Is of (lie highest Import- 
une Mini thn phynhlan be kept Informed of 
thn variable l< nijK'ruturo ot the blood 


Is wound tocatber wtth a sheet of carbon paper round 
a drum As la Uw former apparatus, a style marks 
time. The apparatus la designed either for 
of the drum (about -3W millimeters In periphery) 
about 7 days or In 24 hours. The psper tape 
carbon should be exchanged after oath turn, which 
Is a very easy mattsr The dropping of the bow occur* 



to the initiated ** MT a fhoh history ot rn re ey d 
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rindlngi are taken nt regular Intervals, 
hnv thru or fmn limes a day by a annul 
live iheriiiomi ter tills pr»< lice obviously 
(Jvra no Information as to those oeclUstlons 
In (eni|K.ralure which may have occurred 
In the meantime and which, In some coses 
It would be desirable to know A process 
allowing this Important factor to bo re 
inrdinl lolillnunllv and aulnuiatliHlIy there, 
lor. Is worthy of tiulvirsal attention A 
llrtn of Merlin eoiisl ruclurs, Messrs Siemens 
A Holski, hurt mantly |ierfecli>d sn ap- 
imr tits in hlevlng this result 

The apparatus Is based on a v<ry simple 
prim Ijilt vlr the nltemtlon In the elec- 
trical nmlslunie ol pint itiiiin wire by variations In 
temiterulnre It euniprlHos In addition to a toll of 
plullnmn win< a Wheatstone bridge and h self record 
Ing inllllvnlLmeter 

The plnllnutn ■ oil Is either Introduced into sotno 
of l lie ittvItlOM of the body or Axed on the body A 
double londuetur of low resist nuie connei le the coll 
with Iho brldgi and millivolt outer, which records 
any variations In the nslstnncc of (hi platinum 
wire and aciordlngly the temperature of tlie body 

The current re<iulrad to fwd the Hpimrstus is sup 
idled by a small storage battery of four volts, the 
gradual drop In tension lielng inmpeusalcd for In a 
simple manner by means of a test log and regulating 
renlatani-e with coarse and line adjustment As the 
normal rangi of the recording apparatus comprises 
thn Interval be- 
tween 10 dug and 



Keeord obtained ullh lever reeonler, showing efect •! 
lubreeullR Ignition 

In accordance with the rotation speed of the drum, 
and takes place either every 12 or every 2 minutes 
In order to allow for both speeds, the apparatus can 
be fitted with two drums, exchanged against each 
other by • simple manipulation The useful width 
ot the imper tape In this case la about NO millimeters 
I o , somewhat loss than In connei lion with the former 
type This Is why the onu ts generally used for 
accurate / scientific Investigations and the latter for 
ordinary clinical apparatus 


The United Btates Hydrogrnphic Hureau and Coast 
Survey has rharla of the Groat Lakes and the Allan 
Oc and Pacific, coast* which are consulted eagerly by 


the 

itereil 


4 ft deg 
curves i 
aro of sum. lent 
dlatliiilnoaa fur 
any iherapuuilial 
and s o 1 e n 1 1 fli 
purpose 

The nipt trlcal 
fevor ns order la 
ronilrui fed In 
two different 
OIK* 

In the first 
type, the rotating 
■ oil of the mllll 
voltmeter la auo- 
I waded from n 
strip of metal, 
thn curve being 
rot nrded on a 
paper tape about 
4ft me tors In 
length which la 
moved along by a 
clockwork at a 
apoed of 20 milli- 
meter* per hour 
The useful width 
of the tape I* 120 
millimeters Be- 
low t h e paper 
tape there move* 
under the Billon 
of a elm kwark 
an Inking rib- 
bon, over which 
oscillate* a point- 
er carrying at Its 
end a runner 
The position of 


series of points 
thus pr o d u c e d 
form* a distinct 
curve The clockwork should 
week, a new paper roll being 



the*, to&vrt tfise* wteote WfM Mnm 
— f°W 

lima sad wit wwtor <**»« d«*«r,!«4 
other* are tod so With oree of great .Mm 
but not *o generally prtasd if to* item 
■peter, On the Orest Ukas aloes the *»ct 
positions -of wracks or* charted whisk ote* 
tain many millions of dollar* lb b&Jkm 
and era Thete to no vague uapartetoty 
about thsa* tr*asnr«a They won known 
to eclat In the hold* of th* -ship*, and no 
man has yet been able to recover them. 
The steamer "Pewablc," for Instance, which 
went down In lake Huron In a atom In 
1866 carried with her half a million dol- 
lars worth of copper from the Lake Super- 
ior mine* 'For three decades expeditions 
■ought to find the wreck, and finally It wag 
located about six miles southeast of Thunder Bay. 
Hut the wreik was In aneh deep water that only a 
very small fraction of hir cargo was ever recovered 
Here Is a submarine copper mine which might tempt 
the most udveuturous aoiil to risk his life in gaining. 

The chart of wrecks on the Great Lakes complied 
ly the Hvdrngraplili Bureau and Roost Survey shows 
(he relative depth of water and this simple record 
M s (h« whole alary of why enterprising man has not 
been able lo recover them Divers seeking treasures 
la sunken vessels bnve learned that anything which 
Ilea much more than 100 feel deep ia very difficult, If 
not absolutely impossible to recover The prseanro 
of the water beyond that, depth becomes to great that 
dtvlqg suits are apt to collapse and truab the wearer 
We know from a study of the charts that hundreds 
of ships leaded 
with treasures 
hare sunk In wa 
ter ranging from 
10O to 350 fort in 
depth and If dlv 
Ing suits could be 
Invented to with- 
stand the enor 
morn water pres- 
sure at tho low- 
est depth sod 
enable the diver 
lo work easily, 
enormous for- 
tunes could be 
quickly made 
The whole his- 
tory of treasure 
hunting under 
the water has 


fort to fight 
against tbs pres- 
eure at great 
depth*, oh hun- 
dred fast below 
the etrtM* or 
tbs sod, the pres- 
sure 1* about fifty 
pounds to the 
aqtera tot* The 
ordinary divine 
, euit of rubber- to 
infe** ht eora- 
>T***e4 t il r , 
;^Vhwi is rpguiat. 
’ ‘ 

one hundred feet 
thfr dIHoggitt’h- 


Tho second type comprises a inturj roll located 
between points, so that lln< apparatus to Insensitive 
to anv moderate ow Illations ulill,, am enquiring 
accurate liortooatgl adjustuunt lUo regtottrlug tape 


a Item feting, 

a large class of ad renin rare hud Ufd, practical mss 100-foot mark. For i nstance, ^ 

of business and science, who are interested la th* "PewaWc** wax located tn Lake H ureas, 

recovery of lost wealth through Improved method* of Toledo, Ohio, went down to ttgpett It, anfi Mm 
deep-sea dtvlni and wrecking. Tteee charts are simple up dead The steamer ws» to afiegik^ 
and uuluipraeelve In appearance, t*hd might easily be approximating 2M feet Two qUtor dfreto i 

mistaken for ordinary roast shaft* with bore sod few years mol the sait^e fata. Ip 

there dots to represeat submerged mix er rocks, but (ftogto nuefijm mtl&l 
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Plctared la the accompanying engraving lnl» 
Tioa MiyW man partlcolarly for kneading dough, 
but whMt Is also applicable for mixing, stirring, 
or dbanUac any malarial tor household or culinary 



DouaH-aixias imum 


purpose*. The machine comprises an approximately 
rectangular receptacle A formed, however. with a 
curved bottom, and an outer casing b, which acta aa 
a support for the receptacle The end walla of this 
mixing machine are provided with Journal bearings. 
In one of which a cranlt handle C la supported The 
other Journal oonalsts of a socket D. adapted to re- 
ceive one end of a spirally curved stirrer blade B 
The opposite end of the stirrer blade la formed with 
a threaded hub Into which an extension or the crank 
handle axis Is screwed Secured to the stirrer blade 
at sach end are a pair of outwardly projecting arms 
or curved lingers F, the object of which Is to reach 
the material that la not properly stirred and mixed by 
the main stirrer blade. In use as the crank handle la 
turned, the Angers tend to feed the material toward the 
center, so that It Is fully acted upon by ths main 
blade We are Informed that in practice this type 
of stirrer kneads and mixes the dough thordoghly end 
evenly In a comparatively short time By holding the 
stirrer blade and turning the crunk In a reverse di- 
rection. the latter will be unscrewed from the hub 
so that both the crank and the stirrer blade may be re- 
moved from the receptacle. A patent on tbls mixing 
mechanism has been granted to Mr Banner E. Bay of 


nUIOTIB no LADD**. 

In the SotEsnrir Amebioan of November 14h, 1908, 
we published a description of a collapsible step lad- 
der An Improvement upon this form of ladder has 
recently been patented, which la provided with an 
upper section that may be removed and replaced with 
a shorter section, thus reducing the height of the 
ladder As shown In the accompanying engraving, 
the ladder consists of the lower side-rails A, connected 
by means of sleeves with the upper side-rails B 
The ladder Is collapsed by swinging one side against 
the other, but normally the rails are held apart by 
means of a diagonal brace, such aa shown on the 
lower section of the ladder The steps 0 of the lad- 
der are hinged to one of the glde-rstla aa shown lu 
Fig. I, white at the opposite side they are provided 


with brackets o, l* which are slots adapted to sa- 
gas* binge pins secured in the stdfrraUe A. This 
•lot sad pin oomeotl o a provides the n ee— ar y play 
when the tedder Is collapsed. The pins on which the 
steps are hinged lie st right angles to the rails A, 
and In order that the tread surface may be borlsoatel, 
the steps are nude of a substantially wedge shape, 
as Indicated In the Illustrations. Ths top or platform 
B of the ladder la also hinged to the rails at the 
polnta rr, which 11a on an site at right angles to 
the ralla B To aupport the ladder In Its normal In- 
clined position, two 1— 0 are provided The legs 
are connected by the usual links W to the rails A, 
and at the upper ends they have extension pieces that 
are binged to the rails B When it to desired to 
shorten the ladder, thee* extension pieces with the 
upper rails B are withdrawn from their sockets 
Then a top piece, such »* Indicated In Fig 2, is ap- 
plied to the ladder, the four short logs of this piece 
being Inserted In the tleevee at the upper end* of the 
rails A The leg* 0 are now made fast to the rails 
A by means of pins J, which pass through them 
and also through the legs of the top piece To pre- 
vent the legs Q from spreading too far they are re- 
tained by means of brace bars K The links H in 
this case arc unnecessary and are folded upon them 
selves, as Indicated In Fig i Mr William I Blun- 
dell Box 182, Brooklyn, N Y . la the inventor of this 



A number of advantages are claimed for the wheel 
Illustrated herewith namely that It does not re- 
quire the use of dams. It regulates Itself to the rise 
and fall of the stream, uses only the surface current, 
Is equipped with feathering blades, and Is provided 
with means lor preventing the parti from freeilng 
fast In cold weather The water wheel 1* supported 
on pontoons, as Indicated at A In the Illustration. 
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The pontoons are connected by means of links or 
parallel arms B to a Axed framework supported on 
pile* driven Into the bed of the stream. Fig 2 shows 
the construction of the blade* used on the wheel The 
spokes of the wheel are arranged In two parallel sets 
which arc bifurcated st their outer ends The blades 
0 are Ringed to rods connecting the parallel spokes 
and have fro* play In the bifurcated portions This 
provides a very strong construction, and enables tbe 
blades to accommodate themselves to the rurreut so 
that there Is no lifting of the water as In an ordinary 
water whetL Tt will be evident that as the water 
rises and falls, ths wheel will rise and fall with It 
so that the blade* will always extend to a uniform 
depth Into the water However when the water rlsos 
the surface current Is apt to be very swift, and It la 
necessary to reduce the flow past the wheel This la 
effected ts follows Ob the up-stream side of the 
structure a wing n (Fig 2) Is built out diagonally 
Into the stream, so aa to direct a large portion of the 
current between the pontoons and against the water 
wheel In tbls wing are a number of flood gate* K 
connected by means of ropes and pulleys to one of 
tbe pontoons A In such a way that aa tba water rises, 
the gates will open, permitting tbe water to flow 
through them, and thus cutting down th* current that 
strike* the wheel To protect the parts In cold 
weather, a casing Is built over the wheel, at the lop 
of which Is a suction fan F This la belted to tbe 
wheel as shown In Fig 5 Through a duct 0 a current 
at warm air Is conducted to the Interior of the casing, 
and thane* Is sucked out of the top of the casing by 
iaaans of the fan and delivered through the pipe B 
a Indicated by the arrow At tbe up- and down- 
stream tides of tbe casing, hoods J are placed, which 
to the surface of the water, and prevent the 


«3 


through the duct Q The laventor of this Improved 
water wbesl Is Mr W P Spooner, Box I The Man**." 
Carte rale, Saskatchewan, Canada. 


(UMiumre dxticx 101 xailwat mm 

In order to Insure the safety of cars when round- 
ing curves, and to prevent tbe car wheel flanges from 
having undue frictional engagement with the rails, 
a safety mechanism has recently bean Invented, which 
is pictured In the accompanying engraving It con- 
sists of a central rail A, that is supported on ths ties 


■KTHOD or kXTAmnO 0AM AT OVBVM. 

sod Is strongly braced by means of anchoring de- 
vices B, which ore Imbedded In the ground and term- 
inate In plates C The object of these plates Is to 
prevent the anchoring devices from working upward. 
The Illustration shows a portion of a car truik pass- 
ing over the rail A Thu axles of the truck are con- 
nected by means of auxiliary trusses />, below tbe 
main trusses, on wlileli blocks A urn supported De- 
signed to travel around them blockH B are endless 
(halos y fitted with rollers The rollers are pressed 
by the bluks A’ against the guide rail A As the 
truck passes round a curve the rollers teud to keep 
It In plsce Ordinarily Ihc forward wheel nn the 
outside of the curve tends to bear against the rail, 
owing to the Tact that It Is rigidly connected with IIS 
mate on the other side of the curve, and henro It tannot 
travel faster than tbe latter The result Is Dial the 
flange on the outer wheel ts sub Jet l-cd to i onstderatili 
wear The centering device here shown, however will 
prevent the flange of tbo outer wheel rrom hi lug un 
duly pressed against the rails The guide rail serves 
to prevent spreading of the rails, and keeps thu cars 
from leaving the track The Inventor Is Robert Bel- 
den, of Bulge, Cal 


■AfltAOl APPAXATTO. 

A patent lins recently been granted upon a device 
for securing s vibrator to Ihc hand for applhatlon 
In the oiieratlon of massage. The apparatus may be 
adjustable to adapt It for use by different persons and 
tuay be securely clamped to the hand, so os to impart 
to It the vibratory movement that Is used In certain 
massage treatments As shown more particularly In 
Fig t which Is a cross section of th< device with 
the vibrator removed It comprises a iwdded cushion 
A provided with two plntes B snd (' which terminate 
In horns B and F that fit the palm of tho hand These 
horns may lm covered with sleeves K of rubber If 
c< cslred The piste C is formed with two lugs, between 
whleb Is mounted a screw t ) and the latter Is pro- 
vided with a knurled thumbpteus, whereby It may be 
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turned TIM plate B U fitted with a nut B that an 
K 1 |M the screw, and ss the urn U turned the ptatee 
are relatively adjusted to brine the borne closer or 
move them tartber apart In this way the device 
may be clamped mi the band The cushion A, bow 
ever, renders tbe device comfortable to the operator 
j*roje* tiny from the forward end of tbe device la a 
bracket /, as Indicated In Fig 3. to which the vibrator 
mechanism Is applied Fit 1 shows the preferred rorm 
of vibrator, which has a threaded stem that negates a 
socket In thu bratket f A lorknut J serves to make 
the vibrator fast This type of vibrator Is sometimes 
equipped with a hand!) ss Indicated by dotted llnee, 
so that It may be used without attaching It to thu 
baud In emh a case however various “applicators' 
are so* ured to the threaded stem to taks the place of 
the operator h hand Fig 3 shows another form of 
vlbraior, whlih Is fsstened to the braiket by means of 
strews The Inventor of this inaaaate apparatus Is 


itbxxt irnrcATo* rot cam. 

rin d< slrahlllty of having the streets announced by 
mi itns or a consul* nous sign In a stroet car has often 
been urged but hitherto efforts In this direction have 
met with little success Quite recently when a device 
of this type waa about to be adopted on an Important 
city lino the objection was raised that It would ob- 
struct and del rnrt from advertisement! placed In tbe 
mrs This objection Is overcome In the apparatus 
shown lu the accompanying engravings, which not 
only announces the streets but also displays advor- 
tlsemcnls at the same time The Inventor hopes that 
by making the device self paying an well as a con 
venlence to the publl*. It will meet with better favor 
than stroet ludlcalors heretofore devised Th* prom 
Inence of an advertisement placed where all eyes 
would be concentrated upon It should make this a 
most valuable advertising medium It Is the In 
ventors Idea to uso a sue* mutton of advertisements 
so llmt the display could be changed st eaih street 
with the street number The sign display and street 
Indltator Is arranged to he hung at any suitable point 



advantages of this tele 

phone system w III bn appre* lulod by psiutengers who 
isu uso It to cominuntealo with their homes or to 
louduct business whllo <•» muti and the train dls 
palcher Is enabled to torn* Into dlred tow It with the 
various units along the lino which are under his 
charge In this system thu truck Is divided Into block 
set Ilona, and the train os II enters eaih block ele< 
trlcally tests the block sbead to determine whether 



In I ho <ar and Immediately arter passing a street the 
mechanism Is n< tutted tn announce the next street 
and display a fresh advertisement. This change Is 
effected by moans of contact plates which are *m urvd 
to the cross wires supporting the trolloy win* The 
mnta< t plate engages a spoke or a wheel, causing thu 
latter to inaku a quarter turn and momeutarl!) close 
an elect rl* cln ult coming from the wire that supplies 
current to light the car This momentary Impulse 
a relay In the apparatus contained within the 
s* of the Indicator, and by means of a small cletlrh 


there Is any ohelructlcui on the rails or whether the 
lulls are broken 

The nunmpanylug diagrams lllustrati the equip- 
ment used On the locomotive there Is a shunt wound 
dynamo driven by a small steam turbine which Is 
snppllcd with steam from the holler la scries with 
tbe armature t of this dynamo Is an Imsndescent 
lump L a recording Hinmetcr R, nnd an elortro-magnet 
K whb h Hervea uurmully to hold the arm of valve 
1 on (he airbrake pipe of the train The fields F of 
the dynnwo have their ilrcult completed through the 


would be extinguished and the ammeter would record 
the tlmo when the Interruption occurred The field 
ilrcult Is grounded In the locomotive at O and Q‘ 
Between the fields and the ground O' Is a knife switch 
h mounted on a third rail shoe 8 At the side of each 
block extending for a distance say of fifty feet in a 
rail T (Fig S) When the shoe 8 engages this rail It 
Is lifted, opening the switch K and Interrupting the 
circuit of the fields through the locomotlvo. However, 
the circuit »r the fields would not open unless there 
should happen to be a broken rail or a train In the 
next block 

Alongside the track are two lines, V and D. one of 
which Is connected at Intervals with tho rails of tbe 
track whllo the other Is connected with the third rail 
sections T These lines C and O run to a station 
bouse Where the < lrcult la completed through a switch 
that may be opened by the engineer In charge of the 
house whenever he desires to stop the trains along 
the system under his control The line 0 contains a 
switch a for each block section, which Is held In dosed 
I»sltlon against the tension of a spring by means of an 
electro-magnet R‘ The latter Is connected In series 
with the rails of the trark nnd Is energised by a bat 
tery B at the opposite end of the block system In case 
of a breakage In ono of the rails, or should a switch 
he thrown open, the magnet R l would be de-energlied. 
permitting tbe switch a to open nnd thereby break 
the field circuit of the dynamo on tho approaching 
train with the consequent setting of the brakes as 
described above Tho same result would follow If the 
circuit through tho magnet K should be short-circuited 
by a train on the blmk At P (Fig l) U a plug 
socket adapted to receive the telephone plug connec- 
tion. The telephone circuit Is completed past tbe 
switches a through a coil ft* This resistance permits 
tbe passage of the alternating current of the magneto 
and telephone, but prevents the passage of the direct 
current to tho dynamo so that telephonic communica- 
tion Is not Interrupted by the block system. 



engine t| ss ssfe ss one controlled by an .engineer 
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(CMiM from w« ML) 
peopi- Of tlu bud. Tt* "high 
jIhm* won tha subjects of many win 
tin to Um children of torn 
aw Mhar Ugh places la Um rictslty of 
Petra. 

Btill another Interesting rain Is of the 
So-called Bd-Delr (the convent), and U 
wanked hy an hoars hard climbing along 


l Bd-Delr It la nearly 


to the Khaaaeh, haying Ha doable rows] 
of six columns each, bat widened by cor 
ner-pllsstere on both sides and on both 
stories Om this plateau there are several 
places of sacrifice and a fine view of 
Mount Hot to the eoathweet 
the early history of PWtra la hidden In 
Um mists of romot* antiquity It 
probably the capital of Bdom Its lint 
mention la In sacred history In II Kings 
M T, which records Its conquest hy Ame- 
lia* in the ninth oentnry B C From 
Ii.lt 1. we learn that It was then, a 
TOO B C , held by Moab It la evidently 
referred to In several prophetic d sounds 


meiAt_w-iAT_orFu_BJsa^^ 
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literal About 300 B 0 it had come into 
posse— Ion of the warlike Nabataeans 
descendants of Nebaloth the eldest son 
of Isbmael. who made It their capital and 
It was known to the Greeks aa Petrs 


describes It at the end of the last century 
B 0, as also did Pliny the Roman 
writer In the first century of our era 
A D <0 Aretes IV King of Petra had 


la referred to by Bt Paul In II Cor 
U 31 In 106 A D. In the reign of| 
Trajan, it passed under Roman rule 
Bcrleslsatlcsl historians In about the 
fourth century mention It as s Christian 
metropolis It continued populous and 
prosperous ns a trade depot until I 
the beginning of the fourth century when 
rhe caravan rout— from the north which 
had for so many centuries led post Its 
arched portal to the Red B— ' 
diverted to the Persian Gulf After 
it rapidly declined and It Is not hoard 
of again until about A D 538 Even its 
very existence and elte were forgotten 
until It was visited and Identified by Beet 
sen In 1807, and explored and described 
by Burekhardt In 1813 the lsttei gain- 
ing sec— a to It as be also did to Mecca, 
In the disguise of a Moalem pilgrim 


(CoaMnacd from page 333 ) 
a noted Lake diver, devised a diving salt 
strengthened with metal rings to au| 
tbs rubber against the enormous 1 
pressure In this suit Pelky made a 
successful exploration of the ship hat 
his second descent hie suit collapsed and 


wreckers from planning further attempts 
on the immense cargo of copper at the| 
bottom of the lake A famous diver of 
Onlnth, Minn , M F Chalk by name, 
lnvttad to go down, and to tempt hi 
make the venture 31,500 were offered him 
before be went down and a written 
promise that h* would get one-half the 
net returns from the wreck In addition 
to this his Ufa was to bo Insured for] 
8*0 900 for the benefit of hls family 
after mal **"1 an examination of the loca- 
tion and the depth of tbs water, Chalk 


a at great depths to which 
divers Mr* descended to inspect wrecks 
sad help to mower treasures must be 




IH C Auto Buggies 
~'<de Easiest 


'HE easiest ndwg vehicles on 
country roads are I H C Auto 
Buggies for these reasons 
High wheels protect occupants 
from Jan when going over rocks, clods or bumps. The same sue clod 
or obstruction of any kind naturally oSers more resistance to the low 
than to the high wheel. In plain language, the low wheels must Jump 
over— the high wheels roll over. That’s one big advantage of high 
wheels. It means not only greater comfort but less Jar and jolt to 
the working parts of cor. 

For Business and Pleasure 

this Is the Ideal vehicle. Simplest to operate, costs less to keep than 
one horse, travels from 1 to 20 miles an hour over hills, through mud, 
snow, over any roads- Front wheels are 40 Inches high, rear wheels 
44 inches Equipped with roller bearings and solid rubber tires, 
Imh— wide. I H C Auto Buggy wheels do not damage roadi any more than 
the ordinary spring wagon wheels Solid tires mein no punctures no “blow 
out, " no delays, no heavy repejring and replacing expense Full elliptic springs, 
96 Inch— long and 1 H Inch— wide, also long wh— I base, odd to eiuy riding 
qnalitl— Bend for proofs. Learn what other farmers think of this car Sea 
ths International local agent, or address ns for further Information concerning 
this car, and If you are Interested In a light delivery wagon *ak for Information 
on th* International Auto Wagon This vehicle has the same festal— of con- 
struction as the Auto Buggy and is equally efficient In Its aennee 
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Learn Watchmaking 
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HALLEY AND HIS COMET 
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• Along oar two oouts and Oroot 
N could bo extsnded indefinitely 
oof th# 

• of gold loot In the 


iooo very little if mg of tho money bu 
ror been brought up by divert 
Then hove been otrenuoui effort* made 
> eolrage ttaeee known wrecks and In 
ventoro hove been buey for bolt e un 
tury devlolng moan* of getting at the 
wealth loot under the water Th 
minium diving suit that resembles 
dent armor with articulated Joints at 
the ahoulderi knee* and hlpa la 
the new Invention* designed to 
deep-tea diving practical With this 
armored suit divert expert to reach 
depth of S60 feet without expel lent lng 
any great difficulty In roalxtlng the pree- 
xure Tbe pressure of water an the Joint* 
of this armored diving drew wai 
that ball bearings of harder material than 
aluminium were found necessary Tbe 
aluminium ault protects tbe diver from 
the water pressure and at groat depths 
the armor Is ao light In weight that a 
man ran walk around euily with It on 
In addition to the articulated armor suit 
the diver Is | rovlded with an In rlcato 
system of hooks operated by tbe hands 
from the Inside so that his i 
[be perform 1 without expoelng any pert 
of tl e body Tbe diver la | rovlded 
a telephone a headlight and an B|l*r- 
whlrh registers tbe amount of air 
tl r >ugh the breathing 
ra from above caa tbu 
the eondltl in of the dl 
The science of salvage u oondui Ud by 
modem wrecking companies in the rats 
lng of ship* Is a matter totally o lUlde 
of that or railing sunken treasures The 
ships laden with their treasures have 
for the most part been in tbe water so 
long that to raise them by compresacl 
air would be Impossible Tlelr rotten 
decks and timbers would explode and 
burst asunder long before sofflrlent air j 
could lx pumped Into them l raise tl em 
from their muddy beds Consequently 
tbe salvage of treasure-laden ships of th* 

| past la purely a matter of deep-sea diving 
The diver who ran go down tie deepest 
[and remain there the longest la the one 
who will receive the gratost reward for | 
hit venture 
Bven with a diving drees that will pro- 1 
tect the diver from the great water pi 
sure and with all the equipments of J 
light* hooki telephone and air register 
lng device the man who descend* to 
great depth* muit encounter other peril* | 
of a blood curdling nature netting decki 
and timbers may set a trap for him 
through whlrh he may fall to hla death 
Dong tunnels throngh deserted cabins 
and hulls tilled with fioatlng objects msv| 
tangle up his tube through whlrh freeh 
air reaches him and wltbtn a spare of 
a few minutes death by suffocation fol 
Iowa There are grisly wolvee of the| 
ocean to encounter In some eeas veritable 
eating sharks and other death-deal- 
ing monsters of the deep A etngle falsa 
step may precipitate death and yet time 
la precious sod speed of action must be 
attained Dark lonesome hulls mi 
examined Intricate cabltn broken 
and not Infrequently the golden treasure* | 
ha dng out of the sand and mud 
Into which they have burled tbemielves 
Altogether It Is a greweome experience 
' iepa the strongest mans 
There are few sights 
which can eqnal the Interior of a sunken 
whose riba have been rotting t»| 
neath the oeean a wave# for a century or 
more Some timbers are so well pr» 
served that they cannot be broken easily 
with an ax and others so decayed that 
a fiver oan thrust a hand through them 
at easily aa a knife goes through cheese 
The diver earns all tbe wealth that be 
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The Country 
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dm present year A1 wtfhaut advertnmfc-ealriy became there was never a car 
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The Scientific American Boy 

By A. RUSSELL BOND 

has Jot hem reported u oaa of tka hooka at present Host b riaauri at 
The New York Pobhc Library, Circulation Department 

T HIS la a story of outdoor boy life suggesting a 
large number of diversion* which as le from 

a finding entertainment will stimulate in boys 
the creative spirit In each instance complete j rartira 1 
instrnction* are given for bull ling the vor on* article. 
The needs of the b. y camper are suj J lir I by the direc 
tiona for making tram) ng outfta tlirpi ig bag* and 
tenta alao each other shelter* as tree houses straw 
huta log cab ns an 1 cave* The winter diversions in 
elude Instructions for nuking six kinds of skate Safi* 
and eight kinds of snowslioc* and skis beside* ice 
boat . scooters sledge* toboggans and a peculiar 
Swedish contrivance called a run wolf Amot g the 
more instructive snl jects covered are surveying wig 
wagging heliograpbmg an 1 1 n lge bull ling In which 
■x different kind* of bridges Including a simple Cantl 
lever bridge are described 

12m o. 320 Pag m. 340 Ilhutrationt Pric* $2 OO postpaid 

n.Y MEN ISSUED A SEQUEL TO THIS BOOK ENTITLED 



The Scientific American Boy at School 


By A. RUSSELL BOND 

IT tsfw* epU.atoeyol Ml aad sertnlof fit, companions 

1 llSnV Tl rlr Chief Atfroleger aad Prlrrt of th. m red 
hjtfjjj Jw th BOUMtf 1 powctj ljuL bin malic ^ c*^ 

The c2e^Adn Iml sad NsraT Co wt rector h lids many t jl m of 
boat* wnt of which an rat rly new The Chief Ctaf mao 

Sf hbrmVT V k J ha'? 

The, ah. Hem 

A M Ma?']teul?ik!at , s«^?as >n B«uidb'sUK LaS* "k« 
mQlai ftyitrau The Hows Tn m Brldn The B. an wrath 
The Cam! Lock H Btlag with a Can ria The Clldtns 
Machine Owplai Mcaa The Baaelnf llouae S n Dtafa 
od Clcparriraa The Hah Tall Baal Kllc Phoioaraphy water 
Kiln aod C front Balling Tl r Wooden Canoe Tl e M -Trie 

Sled Magic The Sailboat t Water Bpona and A Ccyarr 

I2m o. 338 Pag— 314 Illuutration*. Price $3 00 postpaid 

The object of these bor ks la to Instruct boys how to build vnnoua I.Mcca 
and sppsrato* particularly for outdoor nse The constructions are fully within 
the scop* of the average boy an I th* Instructions are int er wov en in a at. ry 
which makes tbe books intereating a* well as instructive 

WINN A CO., lac., PaUUben, Ml Broadway, New York 
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The iron on your anvil tells the story 
oi the coal on your forge 

B ERHAPS you haven’t realized how much quick work and a gomi job 
depend on the quality of coal you use. But you do appreciate a 
good, hot, steady fire. 

Blacksmiths who have looked into the question and experimented 
have found that a high-grade coal especially adapted for smithing purposes 
is a wonderful saver of time, and remarkably increases die quality of 
work. They have found that 



Webster Smithing Coal 

is distinctly superior to ordinary smithing coal for forge use 
because : 

It is practically free from sulphur, fuses iron or 
steel quickly and insures a firm weld. Welding is 
impossible with sulphurous coal. 

It is free from dirt or slate. In other words, 
WEBSTER SMITHING COAL is p,ne <o«l, high 
in hcat-producmg efficiency. It ignites quickly and 
burns long with ail intense, steady heat. 

WEBSTER SMITHING COAL has given 
6Uch good results that big shops all out the coun- 
try are using it exclusixely These are the shops 
that turn out a maximum amount of work, and 
are winning reputations for quality and thor- 
oughness. 

WEBSTER SMITHING COAL is mined from 
one basin in Cambria Comm, Pennsvbania, and 
runs wholly uniform It is sold h> lotal dealers 
all o\er the country. ^ ours can supply it If he 
won’t, write us, and w'e’ll quote you prices for direct 
shipment m carload lots Let us hear from you 

PENNSYLVANIA COAL & 
COKE COMPANY 

T. H. WATKINS, Receiver 

WHITEHALL BUILDING, NEW YORK 

■Mlw. Ml MOk Sired HUbddplib. Una Tklt kus. 






















This view to takes at the bew looking aft It shew* debt 18-faeb tad four 4 7 I noli gun* trained directly ahead This to tbr first ship to carry twelve IWmh 
fan* and she to the meat powerful vessel In eommtoslon at the present time. 
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heavy Ht-rvlio of I ho Now York Subway lion by tho 
Intnxlui linn of a low pressure turhlno between tho 
low iiroHHtira syllmkr ixhauat and tho londonaor not 
only has thr output of tho present reclprmallng nn 
fine been doubled, but there hoa betn made imtwlbln 
an lnrreaae of nearly I M tier out In the ernnmuli. 
rapacity of the whole jilanl 

In a recent Inetie of the flurrniK Avivan ax we 
gave a preliminary atatenunt of the truly remarkable 
work which I* being dune at this atatlon At that 
time one of the turblnea wan in place and the It sis 
had not been carried to full completion In the In- 
terim, morn complete data hate been secured, and at 
the lout meeting of the American Society of Mechani- 
cal Engineers a paper was given by II G Stntt Super 
Intc-ndeut of Motive 1‘ower of the Interhnrcmgh Com- 
pany, and T H rigntl, In which a verv complete state- 
ment of the liuctollnilon and lt« results win made 
public 

During 1908 It became apparent that the rmpldly 
Inrreaalng I raffle In the Subway would render It neces- 
aary to protlde additional power fur the winter of 
1909 1910 The tiinln power plan) consisted of nine 
7 lino-kilowatt (maximum rating I romiiound Corliss 
engines and three I 250 kilowatt turbine units for light- 
ing and signal purpose* Of these engines and gen- 
■ raior units the authors of the paper say 'In general 
they nrc the most satisfactory large units ever built, 
as the years' expcrhnte with them has proved" 

In considering the problem of steurlng an addi- 
tional mipply of power electric traiismlsslno of power 
from a hydraulic plant wua rejected because of tho 
high rogl of a double transmission Hue from tho near 
cat uviiIIhIiIc water imwer mid the Impossibility of 


than on ordinary slrnm turbine plsnt slid lt» main 
tenanee and operation seeount would have been from 
four to ten times great c r 

The alternative of building more reciprocating en 
glnes of the type already Inatalled waa rejected (In 
•pile of their mo*! satlsrartory performance I heeauss 
of the high first cost and the small range of cconntnl 
ral operation ihctween 1 mn and fllno kllowaltsl. 
the water rnte rising very rapidly hevond these limits 

As between the installation of hlRh pressure and 
low pressure turbines, It was found that by rnmbln 
Ing a low pressure turbine with the present engine 
at least X |s r cent higher offlrtenry would be seemrd 
than with n high pressure turbine unit alone, and It 
waa finally decided lu place an order for one 7 5(1(1. 
kilowatt (maximum rating) turbine unit since by 
this mtana "the tntnpanv would not only get an In 
crease of inn |sr cunt In eapaelty of the combined 
engine and turbine' "hut al the same time give the 
engines a new lease »f life- by bringing them up to a 
thermal efflrlency higher than that obtained by any 
other type of steam plant 

The net results obtained with this first Instills 
tlon are euminarlxi d os follow v An Increase 
of 100 per cent In maximum eapatlty of plant, 
an Inersaao of 148 per cent In economical eapaelty 
of plant, • saving of approximately 85 per rent of 
the condensed iteam- for return to the boilers, an 
average Improvnmnnt In economy of 11 per cent over 


the heat high pressure turbine results, an average Im- 
provement Id economy of 28 p*r cent (between tho 
limits of 7,000 kilowatts and 15,000 kilowattal over 
the results obtained by the engine units alone, and 
lastly, an average unit therms) efflelenry between the 
limits of 6,500 kilowatts and 1','Ofl kilowatts of 20 6 
per rent 

Those results are surely entitled to be considered 
as ronsttintlng the lov pressure turbine one Of the 
creatost triumphs of modern steam engineering 

AY AMERICA* OIBRALTAY 

K EY WEST, by virtue of Its geographical peal 
tlon stands In the suni« strategic relation 
to the flulf or Mexico and the Caribbean 
Sea as does Gibraltar to the Mediterranean, 
and its naval and military importance, which have 
always been rotognlzud have been greatly Increased by 
the results of tlio late Spanish war and the construe 
tlon by the United State* govc rtiment of the Panama 
Canal The transformation of Key West Into a groat 
navel Hnd military station which shall rival In Im- 
portance the rnrtreea of (llhrallar Is advocated at 
c nnnldcrnble length In an artlcln by Commodore W H 
llcelilir II 8 Commandant of tlio Seventh Naval 
District which ap|>oari In the March number of tho 
Journal of the Military Service Institution The first 
part of the Commodore's (caper la dovoted to an urg- 
ent plea for the more complete ro-operatlon of the 
army and navy forces Ths army and navy should bo 
as Intimately connected as are the navy and the ma- 
rine rorps, and this connection should Include, os far 
ns possible both tho personnel and material Guns 
and ammunition ahnuld be of the same gem ral type, 
with Lite latter Interchangeable and supplies and 
stores should all be of one standard It Is admitted 
that close relations between tho army and navy would 
be pubject to certain limitations, but the Commodore 
urges that It Is cssenLlal that the coast artillery corps 
and the navy slinuld be Intimately Ousts latod for the 
(fflclsnt defense of our seaboard Thera should be a 
definitely assigned portion of the navy to act ns Navy- 
Const-Defenders, and In tlita class ahnuld bo Included 
second class battleships or oldor battleships, the 
smaller torpedo boats scouts, submarines, mine-lay 
Ing vessels and lugs. "Their ro-operatlon In the de- 
fense of any particular naval base should be definitely 
arranged In lime of peace and they should maneuver 
mid drill now, under the command of a designated 
officer of the coast defense service, whether he ho an 
army or a naval officer" 

In his proposal tn make of Key West an Impregna- 
ble Gibraltar, It Is pointed out that the present de- 
reuses al Fort Taylor are Inadequate for the reason 
that battleships ran lln at tho ontranec buoy seven 
miles south of Fort Taylor, beyond Ihe range or tlio 
12 Inch rifle mortars, and destroy Key West from that 
point without being exposed to any danger the re- 
maining velocities! of projectiles from (lie direct firing 
10-Inch and 12lmh guns being Insufficient to pene- 
trate the armor nf any battleahlp, whereas these same 
caliber guns on a battleship could Bhcll tho city of Key 
West and completely destroy It 

This consideration brings the Commodore to his 
novel proimaal for rendering Key West Impregnable 
lie points out that tn place of high hills or a tiugo 
rock ns at Gibraltar, for the mounting of coast dc fonae 
guns Key West Hsrbor, twcutyfivo lulloa tn length, 
Is sheltered on the north by a line of low reefs and 
Hboalu which form a complete protection on thnt side, 
■whllo seven mlleB to the aoulh of this lloe there Is 
n parallel lino of eastern shoals, some of which are 
srrarcly awash al low tide and none moro than eight 
foot above high water To build forta on these outer 
reefs would be so rosily that It rould scan sly be con- 
sidered, lint Commodore! Bectiler proposes to take our 
monitors and older battleshli* which have poised 
their period of usefulness on the high seas, mount 
them In selected positions upon these reefs, and utilise 
them as permanent turret forta Thus, for luatsnce, 
selecting the shoal known as Iloek Key where there 
Is a small nit oral harbor, he would lighten the old 
monitor "Amphltrlte’ by the removal of her propel- 
ling engines, haul her Into the harbor, build around 
the vessel a dyke of piling, rock, and riprap, and thsu 
till In the space between the Inner fac* of the dyke 
and the ship with materia] hydraulically dredged and 
deposited He estimates that the work would not 
rost moro than (50,000, and be claims that Lh« tea- 
roast defenses would thus be Increased by a dooble- 
turreted fort containing four 10-luck breech-loading 
rifles and provided with admirable protection. The 
vitals of the fort, that Is the ammunition rooms, tur- 
ret turning gear etc , would be protected not only 
by Ihe armor of the ship but also by many feet of the 
Inc losing earth and riprap The deck of the monitor 
would he about night feet above mean low water, and 
the riprap would be carried up the sloping face and 
over on board, leaving only the turret* and auper- 
structuro exposed 

The ship as thus Imbedded would furnish, say* the 
Commodore, a complete, modern double-turrsded fort. 
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with every necessary feature to operate the gua*. kp4l 
with quarters for the officers and men of ths garri- 
son , and moreover, the entire cost of ths Installation 
would be leu than the coat of maintaining such a ship 
In tho navy for one year The monitor* "Mlantouo- 
mah," “Terror,” and 'Puritan" could bo Inatalled 
upon thn adjarent reefs, nrd the range of Ihe sixteen 
HMnch and 12inch guns of these forts would com- 
mand a large part of the Stralta of Florida, and espe- 
cially that part which Is used by westbound vessel# 
entering the Gnlf of Mexico which navigate clou to 
the Florida reef* to avoid tho strong current of the 
Oulf Stream Incidentally, It may be mentioned that 
tho dyke would be extended In each case to form a 
small harbor of refuge for torpedo boats and sub- 
marines Referring to tho proiioacd Island fortifica- 
tions for the dcfenso of the entrances of (he Chesapeake 
It la suggested that It would lw a groat economy If 
onn of our old battleships such as the “Oregon" wers 
nscal as a central point about which I lie Island could 
be built 

Now, It la a question of great Interest and of un- 
questionable moment, whether this very novel pro- 
posal of the Commodore does not provide an oppor- 
tunity to greatly lengthen the useful life of the bat- 
tleship tn view of their enormous and rapidly 
growing first cost the rapidity with which them 
Instruments of war depreciate In military rains la 
Bomsthlng appalling In a few yean arter their com- 
pletion they are unfit to lie In the first line of battle. 
In ten years time they are becoming obsolete, and tn 
fifteen yearB' time they must be relegated to the lim- 
ited rflle of roast defense The depreciation Is not In 
thr guns and armor but In the motive power, speed, 
and coal eapaelty Many of these obsolescent ships, 
because of tholr powerful armor and armament, would 
be perfectly well able to stand up In the first fight- 
ing line. If they only possessed the requisite speed 
and maneuvering quality, and If It should be found 
procurable to utilise them In the way suggested by 
Commodore Beehler, their powerful guns and heavy 
protection would render them moat formidable when 
mounted as part of thn permanent fortifications of 
our sea-coast defenses. This suggestion Is certain to 
excite a widespread Interest, and wo commend tt for 
discussion In our columns by that large and ever- 
growing circle of onr readers who follow closely the 
ill velopment of naval and military material 

FAPIKAX1 FLIGHT IU1 XIW TOM 

A viator loirs paulhan succeeded last 

week In getting ihe bond whlrh he la re- 
quired to put up In esse he files roducod to 
(0,000 for one week, and on Friday, March 
llth, he made two exhibition flights aL the race 
track near Jamali a, L T , before some 200 Invited 
guests Wilbur U right and his lawyer* were Inter- 
ested spectators as It waa thought that M Paulhan 
would attempt to fly with his verthBl rudder tied or 
else without using thn stabilizing flaps or ailerons 
Thera was an 8 to 10-mlle breexe blowing, and by 
starting against the wind Paulhan loft the ground 
after b run of about 75 tret. He rose rapidly, and In 
the course of the two circuits of the track, m*de In 
2 44, he reached a height of 75 to 100 feet The bi- 
plane flew well and was not affected appro lably by tho 
wind Despite the sharp turns the marhlne did not 
tip very much In making them It appeared to rock 
and pltth slightly, but was always under perfect con- 
trol The descent was made rapidly and at an angto 
of about 20 degrees M Paulhan made two more clr- 
<ulta In 2 minutes and 3R seconds. 

ntmumn toy th* kieytitio americay 

TXOPHY TOY 1910. 

T HE third annual competition for ths handsome 
trophy given In 1007 to the Aero Club of 
America by tbe publishers of the Bcikhtimo 
A viral i ax Is now open to all aviators. As 
aviation has at last reached a stage where crow-coun- 
try flights of a considerable distance are being made. It 
has been decided te award the trophy for 1910 to tho 
aviator who makes the longest croes-oo untry Sight tn 
excess of 50 miles, which has been fixed as tbe mini- 
mum distance A round trip Sight of 25 miles each 
wsy will alto fulfill tbs conditions. The flight may 
be made at any point In the United States that la con- 
venient for tbe aviator, who mutt notify ths Aero Club 
of America or the SriKNTirio AmkbhaR a sufficient 
time In advance to allow of tbe ending of a repre- 
sentative of the clnb to officially observe It The com- 
petition Is International, and foreign aviators are In- 
vited to compete for the trophy whensvar occasion 
allows. 

The dates of the International balloon and aero- 
plane races for the Bennett trophies have been fixed 
by the Aero Club of America, Tbs baHooti race will 
be held at St. Loula on October 17th, usd the aeroplane 
race above the Hempstead, L. I, plain* (probably) 
on October (2nd. Flan* are alec m foot to hold Me 
aviation meet* at Ban ^atonto, Texas, In April, at At- 
lantic City. N. J. Id July, and afiSLUnlala October. 
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TW United BtaUe arm y has recently adopted a 
saw type of machine gun which can be carried by 
one man, while 4wo auch guns with a full equipment 
of itanda and ammunition can be packed upon a mule 
The new weapon can be fired from tbe shoulder The 
barrels are carried In duplicate, and can be rapidly 
changed when they become healed from continuous 
Irina 

b a reosnt communication to Flight on the relative 
military valuo of aero places and alnhlpa, Col Capper 
of the British army believes that the Improved aero- 
plane will have the dirigible at ita mercy He pre- 
dicts that the future aeroplane will be able to ascend 
to heights of 10,000 feet and uver. from which it will 
swoop down and destroy tbe more slowly moving 
dirigibles below 

The Mew Haven Railroad has proposed to tho city 
of Boston to enter Into the Joint construitlon of a 
tunnel between the North and South stations In that 
city They offer to spend $10,000,000 on the construc- 
tion of the tunnel whlih Is to be electrically oper 
ated, provided the city will bear the expense of $10.- 
000,000, whlrh It Is estimated will be the cost of the 
purchase of tbe necessary land 

One of the moat remarkable features of tho New 
York Publlt Library, now slowly nearing completion, 
will be the huge stack room, Bo feet wide, J00 feet 
long and 00 feet In height, containing seven tiers of 
stacks The metal work uf the stacks alone weighs 
about 3,000 tons, and recently, In estimating for the 
pointing contract It was found that merely to paes 
once through the multitudinous nests of si ticks It 
would be nocosaary to cover seven mlli-s of distance 

Tbs last animal report ou tbe shooting In the Brit 
Ish navy shows that the percentage of htls to rounds 
flrud during I'lOU was 6-1117 In IDO'i It was 10(13, 
111 1006, 14 60, 111 1007 in 81, and In IOOH, 68 II Thu 
significance of these figures will be evident when It Is 
stated that In 1007 the else of the targit whh griatly 
reduced, the number af hits In Unit year being conse- 
quently only slightly greater than In the year pre- 
ceding 

The placing of a large order by the Admiralty for 
liquid fuil bus led to exaggerated statements In the 
London Kxpresa to tho offett that tile tirltlah navy 
contemplates the practically uxiluslve ust of oil fuel 
There la no truth whatever In Oils aialemenl A few 
hundred tons uf oil will be isrrled In future battle- 
ships as au auxiliary to coal and oil will lonttnuo 
to be UHud aa fuel In certain i lasses of torpedo bouts 
Great Britain possesses no such extensive oil Helds ns 
would warrant a drastic change of this character 

A general scheme for constructing a north break 
water to the entrance of the Panama Canal has been 
approved, and the preparatory work Is being done 
The breakwater will protect shipping In the harbor 
at Colon, and will shelter vessels which are making 
the north ontrance to tbe canal from the violent 
‘northers' which prevail from Ottober to January 
There will bo two jetties of rock, which will extend 
from Toro and Manxantllo points until they reach 
depths of water of 48 and 44 feet, respectively 

Borne lqjudialou* statements were made recently 
by Representative Rainey about the new 14 Inch coast 
defense gun, whlrh Is undergoing test at Bandy Hook, 
In the course of which he spoke of the gun as having 
‘burst’ on trial As a matter of fact, the gun has 
shown excellent results, and given much satisfaction 
to the army men The accident, which was a trivial 
one, consisted In the breaking of a part or the 
mechanism of the disappearing carriage, which de- 
layed tho tests only a few days, and was quickly nude 
good 

It Is now officially stated by the Pennsylvania Rail- 
road Company that the four tubes under tbe Hast 
River and tbe electric service as far aa Jamaica will 
be placed In operation on May 16th. The trains will 
ran, under a flve-mlnute headway, from the new ter 
mlnal at Thirty-third Street to Jamaica without n 
stop. In 18 mlnutaa. Tho main yard, station, and offlraa 
on Long Island will be built at Jamaica, where $J ooo • 
000 will he eg pended for this purpose The tunnels 
to New Jwsay will be In operation by July 1st, and 
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la an article In la Revue Electrique. on the effect 
of high temperature on Insulating materials used tu 
dynamo-electric machinery It was pointed out that 
cotton does not show any Injury when exposed to 
temperatures below 105 deg C, but that at 115 deg C 
It begins to deteriorate and above 125 degrees It 
rapidly disintegrates 

The reputation for efficiency of the New York tele- 
phone soi vice has spread all over the world In Paris 
tho aervlie has been so imor of Inte thnt ihc sub 
scrlburs have organ lied to demand Improvements. 
Quite reeently the Mlnlstbre do Postes el dca Ti k 
graphes of France applied to the vim-prealdeni of 
the New York Telephone Company, aaklng It he would 
lie willing to train six telepboue officials from Paris 
In the various methods empluyed lu New York The 
ruquest nu gladly audited to 

An office was recently opened In rhlcago by the 
Telepost Company which employs the Oelany rapid 
telegraph system As described some years ago In 
the StiKirriHi Atmics-i, a perforated paper tape Is 
used, by which the signals arc transmitted over tbe 
line at high speed To avoid the overlapping of sue 
cesslvo signals because of the line capacity, each 
signal Is made up of a positive Impulse followed by 
a negative Impulse At the receiving station the mes 
sage Is recorded on a chemically prepared tape 

A recant number of the F.teclrk Railway Journal 
describes briefly a pei ullar eleitrb loeouiotho used 
for canal haulage near Bremen The locomotive run* 
on a quay, w tilth has to be kept clear fbr the passage 
of drays In ordt-r to secure the requisite weight (or 
adhesion, the loinmotlve Is built In the form of two 
Inverted Us coinietled iu the lop with n girder The 
width of cut h base Ih only 28 Indies snd so the ririv 
lag motor had tu be plutod In the upptr purl uf tbe 
el l lid lire The lueomotlvt llius straddles tin tratfli 
and t hu travel up and down the quay without dis- 
turbing the trucks, whlih pass between Ills U'n uud 
under the connedlng girder 

A special type uf motor has been built for n British 
powder factory lu which precautions leave been taken 
to render the motor Hattie proof and explosion proof 
Ihe motor case la very strongly built, so that It will 
stand oxploslou of dust or gases whleli might Had 
i heir wsy Into It Tim Joints of the motor cusc are 
puked with hemp rope dipped In tar this hclug cun 
eldered more durable than rubber ar high tempera 
lures 1 lie bearings arc. also s|h dallv packed to pr< 
vent llu Letapi of hot gas in inso or ixploslon within 
tbu motor No ventllullon for tho Interior of tin 
motor Is provided, but the cBilng is formed with 
(orrugatlmiH which furnish a largo cooling surface 

In thi discussion which followed the rending or H 
paper ou underground conduit construction for large 
irensmlsshm systems before the American Institute 
af Electrical Knglncc.ni In ( blcago the following llius 
l ration was Riven to point out the advantages of eon 
creto over tile because of Its lower thermal tonduc 
tltlly nod Its bettci lit at resistance A burn-ont 
occurred lu a I out) not) circular mil 230-vol< table 
le tlm uilddlt uf a 9-duct outlet from a manhole 
On examination It was found that tho conductor had 
been completely consumed, but the concrete was 
burned to only a quailed of an Inth while the cable's 
In the due tee above and lalow showed not the slightest 
Injury Had tile been used Instead uf concrete, the 
heat deeveloi**d would have batsii sufficient to damage 1 
the conduit very seriously 

The naval gun fae lory eel Washington, D O Is 
equipped with hIi cranes four 1,0 tun cranes on the. 
first track, a 110-ton < ranee me tin next track above 
and a 00O-ton erteuc on Ihe third track which Is 16(1 
feet above Ihe ground Hour 7 lee tree k Is Mill feet long 
running ties full length eef the gun factory The 
shrink pit Is located at one end of tbe shop making 
It a difficult matter to tall a certain crane Accord 
lngly an annunciator system has beeu Installed on 
each crane with a push button for unch crane located 
on a board close to the pit. These buttons are ctm- 
nec led to the annum latur In the crane e ah by light 
trolley wires strung alung the web of tbe I beam that 
supports the cranes In Ihts way cither crane can 
be called by pushing Ihe button If the crane is busy 
the call will show on Ihe oimunrlator 

The very flnet day of the Inauguration of letter tele- 
grams proved the success of this method of communl- 
cation and gave promise i f a great future The prln 
elpal business was done between tho largo commercial 
mnlers, such as New York, Boston, Chicago, 9L Louis 
and New Orleans ny this system a 60-word message 
may be sent at night at the price of tho ordinary 10- 
word message At the rocclvtng end the message Is 
deposited In the nearest post office for delivery by tlm 
first morning mall Thus the wires are kept as busy 
at night as In the daytime A great deal ran be said 
In fifty words, so that qnlte a lengthy message ran 
now be sent to distant points In leas lime and cost than 
tormsriy 
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Ob Maroh 6th Vesuvius suddenly became active 
again There was a continuous eruption for twenty 
four hours of red hot stoneH and ashes, areumpanled 
by Internal detonations Several Assures opened, from 
which gas and lava emurged In great quantities 

Prof. Wllhalm Trebert has been appointed director 
of the Central Institute for Meteorology and Ueodynam 
lea at Vienna, aurreedlng the Into Prof Josef Marla 
Pernter As director of this Institution hr is the offl 
del head of meteorology In Austria 

Or. Falls Bluer of Vienna has completed the great 
treatise on meteorological optica begun by the late 
Prof J M Pernter In 1002, about two-tbirda of whlrh 
had been published up to the tlmo of Pernter a death 
In 1008 it Ih the only exteuHlve modern work on this 
subjri I 

The commission appointed to examine the I .railing 
Tower uf Pisa has n ported that 11 Llcluks its founds 
lions muy need slrengtlic nlng A spring exists under 
tho tower, the water of which Is raised by stoam pumps 
for the use of a local factory As the bed of the spring 
la emptied. It Is feared, a subsidence of the ground on 
which the campanile atandB will follow 

Sr Hsrman O. Btunptu, director of tne American 
Museum of Natural History announces that up to last 
August, at least. V Bleffansscm and H M Anderson, 
the museums Arrtlc explorers were wife A lettar 
from Mr Bteffanssun, from Hersthel Island in tho 
Arctic Ocean dated August 11th 1000 has been re- 
ceived telling of the Hdventurea and sue ceases of the 
parts 

The task which tbe American eolith polar expedition 
lead set Itself to iierform In the opinion of Blr Ernest 

ognlxrd Inasmuch as uo one had ever landed In the 
place whore the exploring party purposed to land In- 
deed no one had uver seen land there although there 
was an Ice cliff 150 foot high which was called land 
Still, Americans might find land In that locality 

Dr La Fsguays recommends a process of disinfection 
which consists In blowing upon the contaminated ear- 
faces a current of air hoated to a very high tempera 
ture (800 to 900 deg F ) This process may be ap- 
plied not only within buildings, but also to tbe sur- 
face of streets, yards, etc The apparatus U heated 
by petroleum snd 1s very simple This process not 
only destroys disease germs but It Is very efficacious 
h gainst flpHH and other vermin 

Kuhns has dcviHed a process for the manufacture of 
sulphuric si Id based upon the employment of the ultra- 
violet rays einlLtud by mercury vapor lamps. A mix 
lure or air and sulphurous Brld gas Is Introduced Into 
a lower, lined with lead. Into which water Is Injected 
In Ane Jets Under the Influence of the ultra-violet 
radiation nf lamps in the tower, the sulphurous add 
Is entirely comerted Into sulphuric acid Several tow ’ 
ers sre connected together The Streugth of the sal 
phurU acid solution obtained In the first tower can 
lx Inc ressed by spraying It Instead of water. Into the 
second tower In like manner, the pradnrt or the sec- 
ond tower Is spnnnd Into .lie third, and so on In the 
Inst tower however pure water Ib again used as soon 
as any sulphurous arid appears In Ihe escaping gases 

The Zeppelin North Polar Exploration Committee 
mol recently under the Presidency of Prince Henry of 
Prussia fount Zeppelin, Prof llerges.ll and Prof Le 
wald were among those present The committee dis- 
cussed the programme for the summer's work which 
will be devoted to s preliminary expedition for the pur 
pose of studying be conditions Th< government will 
he naked for the use nf the c xplorlng vessel “Poseidon ’ 
for shout two months The' ixis'diflon will start for 
Spltrbc rgcii Juh iHt on an i xmrslon sic sine r, and there 
will transfer to the Poseidon A Norwegian Ice 
Hteumer will Ih used for tin pur pom of forcing an en 
trance Into Ihe lmlar he and the expedition will re- 
turn at the end of August Apparently no airship will 
be taken for summer use 

For onoe the bacteriologists and hygienists, who 
usually appear to delight in alarming timid folk an 
liounie a discovery whlrh will reassciro those persons 
who are afraid to est green legelublcs Msiiau thought 
that he' had discovered soil min echos In (he Interior 
of vegetable stalks From this dlsiovery resulted Ihe 
condemnation of sewsge farms and, Indeed, of all 
market gardening as It Is ordinarily practised, with 
tho employment of manure Fortunately this opinion 
has not been shared by all bacteriologists. In order 
to solve this problem whlrh Is so important from the 
hygienic point of view, Romllnger and Nourl leave 
undertaken a series of experiments, In which they tn 
deavored, by every possible means, tn Infect plants 
with microbes In every rase however, they found It 
Impossible to obtain colonies of microbes from the 
Interior parts of the plants thus Infected Hence they 
conclude that the microbes In the soil do not pene- 
trate Into the Interior of plants, but rcmslu entirely 
upon the surface 
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AT BOMB Ul AX BOAS 

TUP 'll AUOW.lt NO. 3” AMSIVLANK. 

A noteworthy aeroplane no far a* actual Ilyins Is 
concerned Is the "Haddock No 1 of Messrs McCurdy 
and Ilaldwln. who aro still working with Di Bell near 
Baddeck, Nova Hcotla. As our photographs show, this 
biplane Is an egcellenl flyer It has made a ronslder 
able number of more or less lengthy flights above 
the Ire of l^ake liras d'Or, lu u number of which pas- 
sengers were taken 

The ptanes of the M<< unly and Baldwin machine 

are 40 feet long by 7 f( et 

wide at the mlddh , de- 
creasing to r > feet at the 
ends 'I In wing tips 
whhh are double and at 
tai hed at i a< h end of the 
main planes, are about 6 
by r. feet in also They 
are binged near their 
front edges, and rocked 
la the usual manner by 
means of a fork fitting 
around tho aviator's 
shoulders The hurlxon- 
tal rudder cunalsts of 
two superposed surfac ee 
spaced 30 lathes apart, 
and mounted 13 feet In 
front of the front edge 
of thi main surfaeea 
The surfates of thla rud- 
der are 12 feet by 28 
Inrliee In alia A biplane 
tall la also used, tho 
pianos being the same siae 
as those which form tho 
front rudder This tall Is 

mounted 11 feet from the rear edge of tho main 
planea. The horizontal and vertical rudders are opor 
ated by a when! In the same way as on the Curtiss 
biplane la other words, a push forward or a pull 
backward on tho wheel dlrmts tho mathlnn downward 
or upward Turning tho wheel to the right or left 
aleers the machine tideways. 

The motive power of this biplane Is a 8-eyllnder 
Klrkbam automobile motor of 4(1 horse-power It Is 
water cooled and davelopa Its rated power at 1.400 
R.P M , at 2,000 R P M It devolops 48 horse-power 


The radiator Is novel, consisting of thirty flattened 
tube* 7 Mi feet long by 3 Inches wldo by 3/32 Inch 
thick These lubes are curved from front to rear In 
the same manner as the main planes, and sufficient 
lift li obtained to support the weight of tho radiator 
and water carried The motor Is geared to a single 
7 foot 3-Inch propeller baring s 6 foot pilch, by means 
of a chain, the ratio being 3 to f* The thrust obtained 
Is sufficient to drive the machine at a speed of over 
40 miles an boor 

The chief features of Messrs McCurdy and bald- 



af Um aeroplane. The ostia) three-wheel chassis, first 
used by the Aerial Experiment Aaaodatloa. of which 
Messrs. McCurdy and Baldwin were members, la fitted 

to the machine. 

After making numerous satisfactory flights above 
the frosen surface of the lake, Meaara. Baldwin and 
McCurdy ware visited on the Sib Instant by Major 
Munaell of Ottawa* who represented the military de- 
partment of Canada. The two Inventors mad# five 
exhibition flights for thla officer, and Anally he eon- 


A very satisfac- 
tory flight of eaveral min- 
utes' duration waa mads. 
Messrs. McCurdy and Bald- 
win made a number of 


fall In Canada, and the 
Canadian government la 
very much Intonated In 
their machine, and will 


The Herring Biplane, showing morel stabilising flat. 

mw taum, mb u foot oponi Inn of (be horlnonul re 

> rttd Instead ul wheels, t*r, 

wins biplane aro the use of a comparatively heavy 
6 -cylinder automobile motor and the fitting to the 
machine of a biplane tall of the same shape and alio 
as the hartsontal rudder The 3-tvllnder motor has 
been found superior to >he 4-ryllndor for automobile 
work, but Ibis Is the first aeroplane, so far aa we 
know, to be fitted with this type of motor The motor 
Is placed low down upon the lower plane In order to 
keep the center of gravity low whllH the propeller 
Is mounted higher up, an that the renter of thrust 
shall bo as near as possible to tho center of resistance 


military 
use The noteworthy 
point about this machine 
la that Its maker* have 
built It sufficiently large 
to carry a weighty and re- 
liable motor, and there to 
little doubt that the ma- 
chine to capable of mak- 
ing extended flights with* 


aeroplane on exhibition at 
the Boaton show, as noted 
In previous Issues of this 
journal, waa the new biplane of A. M Herring The 
photograph of this machine, reproduced above, waa 
taken at the time of tbe trial flight on Marcb 1st, and It 
gives a very good Idea of the biplane's novel features. 
The spread of the planea to about 28 feel, and the fore- 
and-aft width about 4 feet, tbe total supporting surface 
being 220 square feet. A 25-horee-power Curtiss motor 
Is mounted upon tho lower plane at tbe rear, and car- 
ries upon Ita crankshaft a 4 bladed 8-foot propeller 
of 6-fool pitch, designed by Mr Herring. The total 
(Continued on page 24ft) 
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Work 00 the GatskJll 
water (apply, which will 
provide New York with 
Are hundred million gal- 
lone of water dally, la 
making ateady program, 
aa will he evident from 
the lUnetratlona of thla 
work which are herewith 
preeented Briefly atated, 
the acheme conalata of the 
cona traction of a large 
reaervolr In the Baopoa 
waterahed In the Catakllla, 
with a atorage capacity of 
1ST billion gallona and an 
aqueduct 99% mllee In 
length for oonveylng the 
water to the New York city 
line The Aahokan reser- 
voir, aa It la called, will 
(apply the city with 250 
million gallona dally In 
addition to the 376 mill- 
ion gallona now available 
In the reservoirs of the 
Croton watershed Aa the 
future needa of the city 
demand It, reservoirs will 



Prese nt condition of Olive Bridge dam as viewed from north hank. 


bo built la the Rondout 
and Hthoharle watersheds 
adjolnlua the Esopus Vel 
lc> and from these three 
dams it will be poaal 
ble to draw sufflrli nl wa 
Ur for the full lupailly of 
GUO million gallons dally 
of the lies uqueduit Tin 
latter pusses llmnigh the 



tbo Aahokan reaervolr, a 
portion of the water 
stored therein will be 
available for delivery 
through the new aqueduit 
to the new ( rnton dam 
The work is to be com 
pleleil by February, mil 
The Olive Brldgo darn 
which will create the 
Aahokan reservoir, la a 
lings structure with a 
maximum height from the 
lowest foundation of 240 
feel and a width along 
the crest of 4 830 feet 
The eenlral itorllon Imme- 
diately above the river la 
built ur 1 yi Inpeau mason- 
ry and exteuds for 1 000 



Placing steel reinforcement for the concrete aqueduct. 
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f tn I In a lihli Tin nut of llic ilnm < oiihIhIh of a 
ri'iilrul imotonry roie wull anil «. nreftill> liilil mill rolled 
earth In addition to the main ilnm thire an- two 
sorbs of initmnkminlg kno«n a« the Ilonti r Kill and 
Huiliy illkia tlm former (iterating for 1 1 lit Bet 
and the latter for 2 2IH) feet In addition to thane 
MiirkH linn Ih a nanti will I loo Tut In li OKtli and 
a dividing dlki and ivilr 2 •!»« fm long Tak> n allo- 
g> tin r the masonry mid inrlliAorka nm-saary to 
oIohi tin nilliy ill iuphhIoiih and mlsc the water to 
tin ih alri d In la; lit iisasun flu Hud out half iiillea In 
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had been reaehed. a large ( ulvert, 3E feet wide by 4ft 
ft el high, of HUfllileDl slse to take rare of any possible 
lloodB coming down toe valley, watt formed In the 
wall of the dam As booh aa the vertical walla had 
been carried up a nufflrlont height to accommodate 
the river, the latter waa diverted through the culvert 
and (he 8-fool pipes were removed Some lnteroatlng 
work was done In building the roof of the tunnel, a 
series of framed steel brackets nr cantilevers being 
placed on each side of the opening, from which the 
wooden forms for the arch of the tunnel wore sos- 
liended Thcu as the masonry was laid, a series of 


above mean sea level. Its thickness felt 

at th* crest, lu maximum thick gem at" Ule baaa about 
300 feat, and the mason work will oootaln Slt/M 
cubic yard* of material. The maxim am wUUv»of Mto 
esrth-and-co re-wall wings of tbs dam will be about 
*00 feet, thshr top width, about 34 feet, and the total 
quantity of embank ikent will be about 3,000,000 cubic 
y*rds. The elevation of the dlacharge will be 6M 
feet above tide level. 

The Beaver Kill dikee, which have a total length of 
about 2.8 ratios, will have a maximum height of about 
110 feet above the original surface, and they will con- 



Crnw-seetlon of tho Hudson River near Cornwall, showing bow the Cataklll water supply will he carried under the river In a pressure tunnel In the 
solid rock 1,300 feet below tide level 


Tho accompanying photographs, for which we are 
Indebted to the Mat Arthur Brothers Company, who 
have contracted to build the main dams of the Aaho- 
kin reservoir for over twelve and a hair million dol 
lars serve to Illustrate the character of the work 
The earliest of the operations consisted In providing 
a bypass In the form of two 8 foot steel pipes for carry 
lng the flow of the Esopua Creek pant the dam during 
the work of exiavatlon, nod the construction of the 
masonry up to the level of the river When this level 


h<avy steel I beams were placed transversely to tho 
axis of ihe tunnel from which the forms with their 
super lm unibent load of maaoury were suspended by 
vertical tle-rnds To facilitate the flow of the water, 
the wooden forms will be left in place until the dam 
Is completed Then the flow will be diverted, and 
the tunnel will be ailed In with masonry When this 
la completed, the filling of the reservoir will take 
place 

The top of the Olive Bridge dam will be 810 feet 


tain about 5 000,000 cubic yards l.lke the earthen 
portions of the Olive Bridge dam, they will be built 
with a concrete core wall The reservoir will be di- 
vided by a dike Into two basins This dike will have 
a length of 1 1 00 feet, and tho dividing weir will have 
the same length 

It will be readily seen from these figures that the 
Ashokan works are on an Immense scale They In 
volte over 2,000,000 cubic yards of earth and 425,000 
{Continued on vape Jilt ) 
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A nr? important cam «u recently decided by the 
pfieBe Coart of the German Umpire, Pint Civil Ban- 
1, In whirl) the right* of American patentee* in Oar 
my are defined The (acta in the caee are briefly 


The National Caah Register Company of Berlin, a 
limited liability company Incorporated under the Ger- 
man law, la the owner of three German patents. In 
Germany the patentee must work an Invention within 
three years from the date of publication That term 
had expired for all four patents Proceedings were In 
stltuted by Bchubort ft Balter Machine Works in the 
Imperial Patent Ofllce to revoke these patents on the 
(round that they had not been worked to an adequate 
extent In Germany, and that to all their essential parts 
the caah registers protected by the patents were manu- 
factured by the National Caah Register Company of 
Dayton, Ohio, and were Imported from the United 
States Into Germany In Its defense the National 
Caah Register Company of Berlin stated that one Ger- 
man patent had 4e«n worked In Berlin, and that this 
patent waa In substantial agreement with the Ameri- 
can patent covering the Identical points of Invention, 
that the other three palenta were not worked in the 
German Umpire, but that their revocation would not 
serve any public Interest The Imperial Patent Office 
revoked all four patents, arguing that the one patent 
which was worked In Germany was not Identical with 
the American patent cited by the defendant 
The National Cash Register Company appealed from 
the decision of the German Patent Office on the ground 
that the German Patent Office erred In holding that 
the German patont alleged to be Identical with the 
American patent was not worked In Germany, and 
still setting up the old defense that the revocation of 
the remaining three patents would not further public 
Interest Pending the appeal tho National Cash Reg- 
ister Company of Berlin changed Us firm name so 
that tt ruad National Keglslrlerkaasen-Geaellschaft mlt 
beychraenkter Haftung All four patents were assigned 
by this now company to the National Cash Register 
Company of -Dayton, Ohio, so that the patents no 
lodger belonged to a German but to an American firm 
Pending the appeal, one 1 latent became void for fail- 
ure' to pay the annual tax, and another patent was 
abandoned There remained for consideration the 
validity of the German patent which was worked and 
which was alleged to be identical with the American 
latent, and another German patent which was uot 
worked Thu National Cash Register Company of Day 
Ion, Ohio, on petition was permitted to Interplead as 
a party to the suit In place of the German company 
because it was the assignor of the patent rights 
The first question which came up before tha court 
was whether the American company could be permit- 
ted to act as the defendant on appeal In view of the 
fact that the Gorman company had been the defendant 
when the action was brought berore the Gorman Pat 
ent Office The point depended upon an tnterpreta 
tion of flection 266 of the German Civil Code The 
Supreme Court decided that It waa not a violation of 
that serf Ion of tho Civil Code to substitute the Amerl 
can company for the German company as defendant 
The forfeiture of the patents Involved a consideration 
of the treaty of February 23rd 1908 between the Oor 
man Empire and the United States of America relat 
Ing to the mutual protection of Industrial property 
Tt^at treaty became a German law on August 1st, 1909, 
and affected the patents which had been asslgnud tn 
the American company The treaty provided In sub- 
stance that the American patents of Germans and the 
German patents of Americans were to be restricted In 
thflf respective countries only so far as they were re- 
stituted by the opposite contracting party's laws The 
German patent law compels the working of patents In 
tbf German Empire on pain of forfeiture within three 
years. On the other hand, there Is no law In the 
Untied States to compel the working of patents The 
coyrt therefore Holds that the treaty exempts Amerl 
can dtlsena from 'th* obligation of working their Gsr- 
m*ppa*anu in. Germany because German oltiaau are 
not ootnpelM to work their American patents In the 
Uitfted States Hence, because the patents for which 
forfeiture was demanded were the property of an 
AijUriean company, the decision of the Oerman Patent 
Ofkp was reversed. 



legion The article Is elaborately Illustrated. Ex 
tracts from affidavits submitted in the case or Wright 
vs Paulhan, as well as Judge Hand's decision, are 
given In this decision the Farman, BMriot, and 
Wright machines arc considered from the patent law 
yer's standpoint The Berlin correspondent of the 
Bririrrmc. AmcaicAX writes a fascinating article on 
the number of particles projected by cathodes It 
seems almost incredible that Invisible particles smaller 
even than atoms can be counted, and yet In this artl 
tie the method of so doing Is described Prof K 
Svehla points oat the disinfecting qualities of a sad 
Iron The powerful passenger and freight locomotives 
of the Mallet type recently bnlll for the Atchison To- 
peka and Santa Fe Railway are described W P 
Urea per s article on the artificial silk Industry Is con 
tlnuod P H Cowell writes on Halley e comet as 
scon from the earth He gives a table of ecliptic co- 
ordinates In two decimal places at Internals of tour 
days through sn arc extending from one end to the 
other of the latus rectum of Its orbit, as well m. a 
diagram giving the position of the earth for six days 
In May, also the position of the comet on twenty 
seven days measured from perihelion passage In days 
Borne novel toys are described and Illustrated 


A German south polar expedition has boon virtually 
arranged by Lieut Fllchner of the General Htaff, un 
der the auspices of tho Geographical Society Lieut 
Fllchner announced at u meeting at the society that 
the expedition would start In October of this year If 
the nocesaary funds wore forthcoming 
The plan Is to send a vessel with provisions over tho 
route followed by Lleul Bhackleton and form a depot 
at about the half way point to Bhackleton's winter 
headquarters The regular expedition would start 
later from Weddell Land on the opposite side of the 
pole and make a dash a< rose with the dopoL as ob]e< 
live 

Dr Pern k, chairman of tho Qeogrwpblcai Society an 
uounced that an anonymous donor had given 976,000 
toward defraying tho coot of the expedition, and Lieut, 
Fllchner had promises of s further file QUO It was 
hoped,. h« said, that tbuy would he able to send out two 
vessels In order to save time 
Lieut Fllchner Is an explorer of experience lie was 
one of the first tu reach Lhaasa, Tibet, and In I90J and 
190G he explored Turkestan and Persia 


The Life of Uadlam. 

An Interesting and Informative popular lecture upon 
the wonders of radium was recently delivered before 
the members of the Authors’ Club In London by Blr 
William Ramsay, KCB lu describing the wonders 
of this element the eminent chemist luufined himself 
mainly to a description of his own Investigations and 
experiments In dealing with the Alpha pari Idea he 
explained that these wore really gas. and quite two- 
thirds of the energy of radium was transferred to the 
gas which It emitted, which comes off at a regular 
rate, and this he (minted out raised the question as to 
how long radium would last He replied for ever, as 
the amount of gas was always proportionate to tbo 
amount of radium present He likened tbla emission 
of gas to taking a slice of bread and cutting It In two 
which operation say ocrupied a minute, and then 1 ut 
ting one-half In two again, and so on continually 1 ul 
ting In two each surcesslvo half obtained ITow long 
would It take him to cut the broad entirely upT He 
could nsvor do IL He would always be halving to 
Infinity and the task would take him an eternity to 
perform. It was exactly the same with rgdlum Tho 
amount of gas was always proportionate to the mass 
or radium existing snd was always being produced 
There was however, he remarked, one point easily 
defined When would radium be half goncT They 
had just measured tt In his (Sir William's) labora- 
tory and had foand that It would take 1,760 years 
so that anyone who Invested In radium would retain 
at least one-half of the capital at the end of 1,760 
years The Austrian government some time ago In 
trusted him with about half a gramme or one fifty 
fifth part of an ounce of radium for his private use 
Its value was about 945,000 Less then s year ago 
Dr Gray and himself pe "formed the experiment of 
Isolating the Alpha emanation of radium, and they 
Inclosed It In a fine glass tube, much flaer than the 
finest thermometer tube that was ever made They 
compressed It and liquefies! It In the latter stage it 
shone with a purplish light, although it was quite 
transparent like water When reduced to a tempera 
ture of —80 deg Cent It solidified and then It shone 
with an extremely brilliant light like a miniature 
electric arc light The quantity they used was ex 
tremsly small, being loss than the point of the finest 
fifeedle, yet they ascertained Its boiling point, Its melt 
tag point, and Its specific gravity 

Radium was the most concentrated form of energy 
knowa It Is n substance which goea on changing 
liito other things to which various names have been 
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given These substauces were named radium A, ra- 
dium B. radium C and so on up to radium F Some 
had a vary brief existence lasting only thirty or forty 
minutes, and he had never seen them lit had seen 
radium D which would be gone In about forty years. 
This waa a substance rather dull looking like lead 
Hnd that waa nearly all hi could say hIkuii II There 
wore other subetanroB probably like iHilonlum with h 
Madame Carlo dlicovored During Host 1 manat Ions 
radium gave a great deal of energy gi nernlly maul 
rested as light but as a matt- r ot tin r radium kept 
Itself hot, there waa a great dial ot heat gm. ruled 
II could be lalmlated, and It mob found that It gave 
off about 3,500,000 times as much heat as would be 
given off by the oxyhydrngen blowpipe, which gave 
a temperalun of over 2 000 dog Cent- 

Wltal did this 1 nergy do* It sent out tho Alpha 
rays at a velocity uf about id Duo miles per second, 
and these iiartli los naturally iHrrlLil a great dial of 
energy Th< Beta rays, although ouh about oik thou 
sandth part of the slxt also iarrbd tiimendmiH en- 
ergy owing to their enormous volot ity, whli.li exceeded 
that of the Alpha rayB They could decompose water 
and metallic substances, and In these decompositions 
they found elements produced which they did not 
Imagine to exist In the suits tanccs so treated For In 
stance In decomposing ordinary copper sulphate they 
were surprised to discover lithium In whet remained, 
and no traces of tho copper salt He had repeated this 
experiment live times, and the experiments were still 
going on 


Kpltemerte or Halley’s lonrl 



Tbo practical utilization of llio aeroplane is the Ob- 
ject toward which tbo efforts uf all oonatruilors and 
experimenters are dlreited In furtherance of the 
same objert, thi French National Aerial League offers 
two prlres for small and easily managed aeroplanes 
One prise, offered by 51 Rend Arnonx through the 
agency or the League, will be awarded to the first avl 
ator who shall succeed In starting from a selected 
road, bordered with trees aud In Inndlng on the same 
road after making a continuous flight of one kilome- 
ter ( % mile) or more The other prize, of 1,000 francs 
(about 92001 will be awarded to the owner of the 
smallest aeroplane which shall make a continuous rlr 
cult of one kllonielor The size uf the aeroplane will 
be estimated by multiplying together the three maxi 
mum dimensions of tho nisi hlne Hu eonqieUllon 
will rinse July 16th 1910 A complete copy of the 
rules governing the competition esn bo obtained by 
addressing 1st Llgne National!' Adrienne 27 Rue do 
Rome, Paris 


The number of bacteria contained In milk Intreaars 
very rapidly front tho moment of milking for a certain 
time, and then slowly di creases Home bucterlologlsts 
have attributed this phi nonunion to a bactericidal 
power possessed by the milk due to some unidentified 
Ingredient Experiments hate been madi to Isolate 
this hypothetical substame which appears to remain 
active up to a tomprraiuir of 140 dog F The milk 
was filtered through a porcelain cylinder, and the filtrate 
obtained showed greater germicidal power than orill 
nary milk, but no conclusive results were obtained 
Tbe real explanation ot the germicidal power of milk 
Is much simpler The aridity of milk continually In 
creases with age and thus milk continually beconiea a 
less favorable medium for tho growth of hnetc rla The 
bacteria also have to contend with the luetic ferments 
which develop very rapidly In sour milk and are gen 
erally victorious In tbe struggle for < x!m< n< e it is 
for ihla reason that tha lacrU feruu tilj ui. employed 
In therapeutics 
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the Brazilian BATTLIIHrr “ mnfAl oirad " of Rlswkk. Newcastle-on Tjme, to the Brasilian gov Ueahlp daet®&, and is at present the modt ippelfuUy 

In i In tarly part of this rear the Unit or the dread rrnmunt thua definitely dlepoei ng of the supposition a reed warship gloat. Through tha eoartesy of Ad- 

nought battleships the Minas Uemiw ' about wbUli that the vessel was designed for some other power ralral Mauri ty, tbs president of the Brasilia* naval 

much ejuM ulation has been rife, was handed over by Tills vessel has been the source of considerable dls- commission in England, appointed hr tha govern mast 

the builders, Sir \V Q Armstrong, Whitworth A Co cuss ion, since it represents the last word in heavy hat- of tha South Americas state to mpervlaa construction. 



Length, MS hot. Breadth, M feat Worms) «I>plir»Mf-ul, til*!, 10.000 Uxm. Harm-power, MIS. Sp eed, SI 4 knot*. Armor l Bdt,f-tmb. wtsndto* for fall hdght of bnU , tnmto,Woeb| two 

protective dorks, 114 Inrh soil * Inch A rnimrnl I Tirrlrn «-™ilber 14-lorU twenty two 4 7 inch Poor torpedo tnbm. 

TBX BKAZIUA1 DRE1DJ0VGKT “ HUAI HlUi' 



D*iln« the gn trials of the “ Minas Geraee •» ten lk-inrh guns were trained m the hr ssl ri di and dtebarged stmiltaseonsty. The eemhfawd energy af tha 
pnjt-rtlles amounted to 500,000 foot-tons, ar salleieat to lift the ship MO? W feet late the air. 


tax euifui wo Amnn im vm» not a umm. 
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The casual observer knows the birds ns lie knows 
the tree the slum or the sea shill — nn Imlduutal 
objut of passing Interost, one of the trivial ileiulls 
In hln every-day life The novico bird Hiudeiii knows 
the birds, few or many species, bv the ilmlns they 
wear so to H|ienk If Homewhnl adept, he timy even 
recognize birds by (light and Hong fcven (be more 
profuinid ornlihologlHt iliisslflis lil ids by ixternal 
charniler— largely bill feet, length of wing nod tall, 
number nf fi allurs In inch, i Ic Hr Ih of necessity 
n spei lallRt piijlng pnrlhnlar iitlmlluii to ilnaetfUa 
tlon pterography et Ihe Hi tidy nr plumage ornlth 
ologhal osteology nr Home om of the sub-divisions 
of tin g-mral Btinlj nf birds lew Individuals among 
hi) of tin iIoshih of students mentioned aufflilently 
apprei lain Urn bird as a mechanism designed to play 
a certain pail evi ry member like every detail of 
some complicated and perfect machine contributing 
toward perfecting the whole for Ua require meats 
Considering the bird from this Bland point and 
analyzing tho pnrts with 
a 1 h n In thi Ir fum IIoiih 
It art ms nntimil In coin 
nn IK < with I lie bill lie 
lause It Ih Ihe 
extn inliy uiiil 
the ImiHirlanco 
uses This one feal 
a birds meih 
merits treatment In 
article especially devoted 

to It and bus, In fact re- 

ceived such treatment* It 
can be briefly reviewed 

only here The bill not 
only performs tho func- 
tions of a mouth In birds, 
but also serves as a hand 

Having none at all on the 

posterior limbs, and only 

unsatisfactory substitutes 

on the anterior 

birds must needs use the 
bill largely in lieu of a 
hand, and do so to a very 
considerable degree 

As has been shown, the 
bill largely conforms In 
shape to tlio requirements 
of the more Important 
functions that It must 
perform, and exhibits a 
vary wide range of varl 
ety In alxe and sbapo It 
Is used for cutting tear- 
ing. and chewing food of 
various sorts, and for 
seising, spearing, or en- 
gulfing prey It la also 
used to dress the plumage, 

and by some apm Ics, such 

as parrots, to assist In 

c.lmbing 

Birds' skulls, having a 
less diverse range of 
functions than the bills, 
show a correspondingly 
smaller degree of differ 
entlatlon, but they do 
vary to some extent ac- 
cording to the habits and 
particularly according to 
tha orders In the lower 

types, such as grebes and 

loons, and most of the 
sea birds, the brain cav- 
ity Is relatively small, 
but proportionately larger 
In till hlglu r types, nu< li as the thrushes Including 
the robin 

rhe vcrtibral portion of the skeleton plainly Indi- 
cates the bird's dese< at (rom ancestral sltxk common 
with that of reptiles Modern birds being no longer 
provided with reptlle-llko tails, as was tho case wltb 
the earliest types (the arcbcapteryx had twenty caudal 
vertebra) the bony structure of a long lizard like tall, 
each vertebra supporting a long feather on either 
side) the Dumber of caudal vertebra- haa become re- 
duced to usually nine and these are short and with 
little apparent function, other than to support the 
feathers of iho tall, fan like, about the outer bone 
The bony structure of the wings la an adaptation of 
the bonts of fore limbs to the requirements of flight 
In evolutionary history this adaptation was priori 
pally accomplished tn tho lizard like progenitors of 
birds and the modifications slnro then ore not remark- 
ible The m-iln arm bom the humerus mid the see- 
niidsry ones the ulna and radius are not verv 
• lllnl lull- ' by B. H Ibmdleb, Amwtrui U-iu.-s ami 
July W»JO, Ygl, 1U, HO.J, PP *W7 


ent from the corresponding bonne In mammals In 
the hand, however, the first and fifth fingers have dis- 
appeared the Index and third digits are small and 
warcely functional, while the middle finger is greatly 
developed and fnrnlehes the real bony support for 
the tip of tbe wing 

Wings for the great majority of birds are solely 
organs of flight, in a few zpwlcs suih as the ostrlcn 
they are rudimentary and funetionless serving at 
bust only lo preserve symmetry In such species sa 
penguins, however, while useless fur flight, they are 
valuable as flippers nr puddles, aw-imlng progress 
through the water tn a vary few rases they ore 
used to assist the bird In i limbing usually largely 
while Immature, bs In the hoatzln or South Amorlca 

Next to the bills and wings the feet of birds are 
lierhape of the greatest functional Importance Feet 
and legs vary greatly, arturdlng to the usage for 
whlih they are designed In the ostrich, which most 
nearly reecmblBS In ItH mode of life some wild horse, 
thu development of feet and legs Is strikingly like 
that of Iho feet and legs of suili animals Birds like 


solely for pcrthlng have absurdly underdeveloped, 
small, and w< ak looking feel and legs In the birds of 
prey Ihe feet arc practically grappling hooks, de- 
signed to secure tbe firmest hold of the victims, the 
legs are heavy and strung Birds like the herons tbe 
storks, and < ranes, who spend much time wading, 
have very long legs and long, slender toes, whkh, 
spreading over h wider surface, give a support ana- 
logous to that afforded by snowshoes This feature 
Is more strikingly Illustrated In birds like tbe rails, 
that travel about on the yielding aquatic growth, And 
finds Its highest development In the Jacanaa, tropical 
and sub-tropl-al .ilrds of tbe rail family Wood- 
peckers creepers, and nuthatches, birds that cling a 
great deal to perpnndlrular surfaces, have vary sharp 
claws sud feet adapted to inch requirements. Birds 
that swim a great deal have tbe fsst webbed wltb a 
membrane extending between tbe toes, making very 
efficient iwdilles 


the birds than the skeletal structure. Tbs mare im- 
portant muscles are peculiarly designed to render the 
greatest efficiency Th* powerful muscles that operate 
tbs wtaga have their anchorage on tha keel of the 
breastbone, and tbe latter Is particularly deeply de- 
veloped In birds of moot powerful flight. This la true 
alike of the man-of war bird, with Us immense wing 
area to maintain spread for hours In sailing, and of 
tbe humming bird with Its relatively small wings, 
driven at lightning speed to keep the bird poised be- 
fore a flower 

In ell of the peeurlne or perching birds, the muscle 
and tendon arrnngement of feet and lege Is anch that 
the weight of tho body retting on and contracting the 
legs draws the muscle over the main Joint, and draws 
up on the ends of tbe toes, looking their grip on the 
l>enh The same principle drives the talons of ths 
hawks and owla Into their prey 
Tongues In birds are also highly functional In 
woodpeckers they are practically barbed spears, and 
the extreme protrusion that they are subject to la 
provided for by roots that extend around the book 
of tho head and close up 
to the eye-sockets In tho 
humming bird the tougue 

for obtaining 

Die nectar from flowers. 

some speLles it la 
facilitate 

handling the food, and In 

certain fish-eating species 

the upper surface of the 

tongue Is covered with 
points Inclined bsikward, 
lo (sell tl ale swallowing 
tho slippery prey 
Tho oyes of owls, de- 
signed lo sue at night, are 
wonderful structures. 
Only a small portion of 
tbe entire eye-ball Is visi- 
ble Kach so* kcl uct uplea 
noarly a third of the total 
skull apace The visible 
eye-ball Is mounted on a 
thin bone frame, some- 
what resembling a lamp- 
shade In shape, a struc- 
d lifer Ing radically 
from the type of bird's 
eye 

The feathery covering 
or birds Is especially 
adapted to their require- 
ments H la light offer- 
ing the leant weight ho 
be carried In flight, and a 
conductor of heat 
and cold, affording tbe 
bird iho best protection In 
the sudden temperature 
1 linages to which It Is 
subjected In birds like 
the penguins It Is more 
like the hnlr of seels than 

normnl feathers apd Is 

thoroughly waterproof 
The feathers of ducks and 

water fowl generally are 

also practically water- 
proof Tbe power of flight 
Is qulto dependent on the 
feathers bo'h of wings 
and tall which In action 
are spread to give the 
greatest supporting area 
for the air pressure *3 act 
upon 

As a complete mechan- 
ism, so perfectly do all Ita 
parts contribute to an absolutely smooth-working 
whole, -in tbe bird, that tbe very wonder of this 
intricate machine passes unnoticed as a common-place 
Incident 


Metal filament lamps generally are supposed to be 
of a pretty rrell nature, so that the sllgbtebt touch 
breaks them This Idea is counteracted by an account 
given In the Electrical World of a collision between 
a Pennsylvania eaatbound passenger train and an 
empty engine Just ontslfls Jersey City on tho morning 
of November 8th This accident resulted In compara- 
tively few Injuries to tbe passengers, due to the fact 
tbat tbe strong frames of the passenger care resisted 
crushing Tbe damage to engines and cars, however 
was considerable. One of tbe steal pa—enger coaches 
Jumped tbe traok and turned over on Us side, denting 
in the steel plates about 18 Inches. Included tn the 
lighting equipment of this ear were nine tnngatqs 
lamps, and It Is interesting to note that, after -the 
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the kingfisher and humming bird whose feet are used 


differ 


Tin- flesh of birds la no leas efficiently designed and 
disposed toward tbe fulfilling of the requirements of 
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The making of cryutal* of various kinds outside a 
chemical works or chemical laboratory Is nnl often 
practised, because it la commonly considered that the 
subject Is a very difficult one or that It reqnliVu a 
complete knowledge of chemistry Such however, la 
a mistaken Idea from either standpoint Crystals of 
extraordinary beauty both In geometrical form and 
brilliancy of color can he produced by any pureon de- 
termined to make the undertaking successful 

The accompanying illustration shows a group of py- 
ramidal crystalline structures that have been formed 
lu the national colors 

The rod Is made of hit hromatu of potash, the white 
of common alum, sud the blue of sulphate of copper 

Many salts can be employed that are very cheap, and 
after the crystals have been formed the solution left 
over ran often bo used The geometrical forma of the 
crystals can be observed during their formation, and 
It 1 b Interesting to watch how they grow ns the liquid 
deimolts the excess of salt When finished, they can 
be dried and preserved under a glues covering llko 
wax flowers so ns lo preserve Ilium for ornament and 
for oducat tonal purposes 

To produce results as Illustrated make a pyramid 
out of Hires pieces of wool (tv,. Inches long, and a 
quarter of an Inch square Wiled each stick with cot 
ton twluc from end to end lllnd these three strips 
well at the apex of (he pyramid and then for the lease 
make a llllle triangle of the same slued strips each 
piece being two and a half Inc lies long Cement these 
firmly at the comers with sealing wax, then cover 
every part neatly with a winding of cotton twine 
Now distend the free ends of the three longer pieces, 
and fasten them to the base with sealing wax after 
which carefully cotir all tho waxed parts with 
twine For a fine pyramidal block of white Iranspur 
put crystals prepun- n Hinall quantity of concentrated 
alum solution made by adding powdered ulnm to a 
pint or boiling water until no more will dissolve Dip 
the cotton twine covered tripod or pyramid Into this 
volution, let It soak ror a minute, then stand It In a 
plate to cool When cold II will bo coated all oveer 
with very fine crystals of alum This le the starling 
point to build up the dual erysfalllxatlon Examine 
Ihc minute crystals with a magnifying glass, when It 
util be seen that tho face of each crystal Is triangular 
In form the comers being c ul off No matter how 
small or how large the crystal may bo, it always as- 
sumes ths sumo geometric al form , (or every salt c rya- 
talllxes In a form aerordlng to Its nature 


stand for a week, when It will be found to have be- 
come a mass of beautiful crystals, clustering into one 
solid mass. The pyramid must now be removed (the 
glass plate also by a alight Lap) a pint of clean, cold 
water poured over It, then stood upon folded blotting 
paper to drain changing the hlotllng paper twice dally 
for a week to nine days, when It will ho found (list the 
crystals will become almost transparent The pyramid 
being comploto it may now be c ovc-red w 1th a suitable 
glass dome and It will form a unique and Inutrudlvc- 
ornament Several nets should be made Trout various 
salts, In various colors All of them can be carried out 
In precisely the same manner as described for alum 

The following salts are not expensive and will give 
the various colon slated They will not become 
moist upon exposure to the atmosphere For white 
common alum and cane augur, red potasulutu hi 
chromate., yellow, yellow prusalatu of potash, dark 
green, double sulphate of nickel and ammonia light 
green chlorate of nickel 

Thoro are very many other salts that will give a 
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great variety of colors the majority of them living 
Uc.llquv.acc.ut becoming moist and melting upon ox 
posurc to the atmosphere but those enumerated here 
will bo permanent under all ordinary conditions 

SIMPLE METHOD OF PXODDCIVO THE ZEEXAE ITTECT 

The. world was startled when a few years ago, Prof 
Zeeman announced that It pieces or sodium were 
burned between the poles of a (siwerful electro- mag- 
net the epictroscope would show the D lino much 
broadened while the eexlstlug current was turned on, 
aud that the original aspect of the line would he re- 
stored as soon as the current roused 

The experiment confirmed tho mnrh-dlHruaaed the 
ory of II A I»ront7 who assumed that the hitherto 
homogeneous and Indestructible atom of tho chemist 
was hh a matter of fart heipmgtmeous and composed 
of minute particles or vortices In the ether of space, 
having a deflnlte mass and possessing all the proper 
ties of negative electricity These particles, or vor 
tines, which an now called 'electrons” he conceived 
as vibrating about the common center of gravity of 
the atom and further that light was due to trans- 
verse vibrations In the ether generated by these rap 
Idly moving electrons If argued Ixireutx, th> atom 


and component number 3, In which they move against 
the bands of tho clock. Now suppose we look at the 
vapor of sodium in a magnet ic Held and along the 
lines of force Consider the elei Irons ad negatively 
charged, and the llnee of force runnln oward you 
what will happenT You caunot see any ‘(fed of rom 
ponenl number 1, since the electronic o that cnm|H>- 
nent are moving in tho linn of your \l“ion anil slum 
electrons emit waves only at right angle h in (In lluu 
of sight, hence to see the waves of component num 
her 1, you would havu to move your position and 
look at the burning sodium at right angle's to the 
lines nr forec Dut with components numbers 2 and 
1 the conditions are very different Hero the electron* 
arc. revolving in circular orbits and In a plane at 
right angles to the line of sight, and since those 
which move with lln hands of a watch are retarded, 
and those against the hands of a wntih Hre aereln- 
rated the single llm seen in the sped rom ope would 
split Into two, or as In Prof Zciiiinns iomc, whnro 
the H|H>1 1 roei ope was of small dlspirstve power only 
a broadening or line would he obsirvcil This then, 
was the experiment vrhlili startled the sclentlflr world, 
startled it because oue of the fundamental principles 
of science was apiwrently overthrown— the homoge- 
neity of the atom of the chemist 

Notwithstanding Its value and significance, the ex 
perlmcht Is rarely witnessed because of the ponder 
one and i-oslly apitaratus noreeeary to produce the ill 
vision of thi spectral llnps Powerful gratings and 
mugnels both exceedingly expensive have up lo the 
present time been used In thp demonstration The 
writer however hae a very simple piece of appara- 
tus mating lees than $30 whh h shows the phenome- 
non admirably No claim to originality la made save 
in the matter of Its arrangement which In so simple 
as In he well within the grasp of any Intelligent boy 
Instead of the powerful Bpec I rose nice the reader will 
observe In the accompanying photograph a little Inter 
ferometer attached to the ti leaenpn This is a modi 
ficatlon of Fabry s and for It the writer Is Indebted 
to the Inventive gi nlus and the exquisite mechanical 
Ingenuity or Prof I 'fund of Johns Hopkins llnlver 
slty And Instead of the huge magnet used by Zee- 
man one weighing less than forty pounds la found 
more thau ample The photograph showH a piece of 
board six Inches long to which Is attached A a long 
of three Inches focus, B a Nlcul prism which ran be 
revolved In Us brass collar V the lnlorrcrom> ter V 
the telescope and O a spring c lip for bolding the quur 
ter wave plate This apimratug Is simplicity list If 
is always In adjustment and can he rapidly shifted 
to view the phenomenon along the. line of sight and 
nt right angles to It 

Instead of burning sodium let us use a tube ran 
talnlng helium gas, and plane the apparatus so that 
we may view the light parallel to the lines of force 
and through the holo drilled In the pole piece of the 
magnet aa seen In Fig I Examine the glowing tubo 
before the magnet is energized and you will see gov 
oral concentric yellow rings In the Held of tho tele- 

Fix your attention upon any one of the rings which 
Ic the equivalent of the yellow line that would be seen 


Procure n two-gallon stoneware ci 
gallon glass battery Jur The halter 
eight Inches high and alx Inches lu 


I a one- be made- up of such particles or vorllces, th*lr 
tciuld be of vibration would be altered by the lines of for 
r Pour a magnetic geld and we should be able to predict 


In an ordinary spectroscope Turn the curront Into 
the magnet, and Instantly the yellow ring splits Into 
two Revolve the Nlrol hut you cannot extinguish 





straining tho solution or alum by 
tying n three-fold piece of cheese- 
cloth overvthc top of the Jar Now 
place In the battery Jar a circular 
like lid about % Inch deep, such 
ns the lid of a paste Jar Bet 
upon this lid a piece of glass four 
and a half Inches square aud upou 
the glass the slightly crystallized 
pyramid completely Immersed In 
the solution and weighted down 
with a large alum crystal or g 
heavy glam stopper A small ***■ L— Looking 

crystal of alum may also be 
placed upon the top of the pyramid 
All moat now be left to cool gradually * Under no 
condition mutt the vessel be disturbed, because this 
would cause the alum 'to be thrown down in « few 
minute* In very fine crystals Uke eotgmoa- nit; ( ' 

At the end of twenty-four hours, ths whole of ths py- 
ramid will be covered with beautifully founded crystals, 
At the end of forty-eight hours, \h# pyramid may be 
tsmbvdd. And thc » lura MuMoh made hot. once acre, 
addlnjf more ground alum to saturate the solution; 
pour this solution again Into the flattbry 3 ir End Insert- 
the pyramid with the sheet glass base, allow Ihtf to 


- ; ar*a1toi roi raosvoiifo the comae erect 

tlofi to which the electron Is subject could be resolved 
into three components oue in straight lines parallel 
tu the, lines of magnetic force, and tho other two at 
right angles to them , but since these last two can be 
furtbqr resolved into two circular motions (one to 
the Jjlght and one to the left) around da SxU parallel 
c to the Hues of force, we can say that ,kh* motion which 
the electrons are, capable of making may be divided 
Into component nnmber 1 In wblchjhe electrons sre 
moving parallel tb the lines itron-si roWixmcint nmtt- 
*8# J, In Which thety move with the bands of the dock, 


move the apparatus 
dew the light at right 
the lines of forec 
Turn on the curccut 


analyze them bnarlng in mind 
H magnetic Ihw what j^, rl . n ix said viz That one 

of these Hues component nnmber 
l was polarised lying In a hori- 
zontal plane, and that the other two, components turn 
bers 2 and t, were polarized in a vertical plane ver 
tlral because In this position we are looking at the 
edges of these circular vibrations, and the effect ui>on 
us is as IT the particles were actually moving vertl 
rally Now Introduce tho Nteol with lie short diago- 
nal vertical, two lings appear, and with th< short 
diagonal horizontal one ring appears a beautiful c-on 
flrmatlon of one of the cleverest pieces of reasoning 
vver credited to the mind of man 

In tho whole realm of physic* there is nothing more 
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striking, more Riga Meant, and the effect which It li 
destined to exorcise upon the future of science la lim- 
ply Incalculable 

•on unu Tim m out. 

* There are nuveral tests which anyone tan apply 
without the use of epeclal apparatue. anil tell some- 
thing about the grade of lubricating oil he ta getting 
Tlir rl AN1I TEST 

Place a email amount of the oil to be tested in a 



or oil. 

pan aa Indicated al a In the accompanying engraving, 
and heat by means of the lamp beneath Aa the oil 
heats apply a match at b After a time a flub la aeen 
when the match la applied, but It dlaappeara u rapidly 
aa It came This allows that eaough vapor had been 
produced to mix with the air and form an exploelve 
mixture The temperature, given by thermometer c, 
al which tbla occurs, la called the flashing point At 
some higher temperature if a match la applied, tbe 
oil takes Are This latter temperature la known as 
tbe burning point, and may be a considerable number 
of degrees above the fluhlng point 

To urrvxT Tine rsrjiKNi x or as ai id. 

Dissolve a small amount of sodium carbonate In an 
equal volume or Water Place It, together with the 
oil to be tested, in a flask or beaker and shake thor- 
oughly The quantity of precipitate will be a gage of 
the amount of acid preaenL 

to Derio-r Tiir rarsaver or osit 
Drop a small amount of the oil od white or very 
llght-calon-d bint ting paper Tbe oil will bo absorbed, 
and the grit will be visible as small black specks on 
the blotter 

to nun nut TCwcr-RATiis* at wiik 11 the oil conoxalh 
Put IB parts of Olauber ulta Into a beaker Place 
In this a bottle containing a sample of the OIL Place 
orer the salt a mixture of B parts hydrochloric add 
and B parts or cold water The temperature Is re- 
duced slowly, and ran be observed from time to Ume 
as the oil thickens Any freextng mixture or even ice 
can be used In place of the above 

TUB IORUATIOff OF ATE. 
sour SIMPLE rxpniMKSTS 
The terms ions and electrons have now become faro I 

liar In Iho explanation of electrical phenomena Most 

of the Investigations upon which they are baaed how 

e\ir have been made (s cacao, and consequently they 

are but little understood, except by thoae scientists 


Scientific American 

who have devoted thslr soergte to their especial 
•tudy There are however many simple experiments, 
mostly due to Right, which can be made In air at the 
ordinary pressure, and which form a useful Introduc- 
tion to the study of Ionisation Tbe accompanying 
Illustrations represent some of these typical simple 
experiments performed by Mr C J Watsdn of Bir- 
mingham, which aroused considerable Interest at a re- 
cent scientific conoersailonc In that city, and through 
his courtesy we are able to explain how they were car- 
ried out and how they may be repeated by any inter- 
ested reader 

It la well known that If a pointed wire be con- 
nected to one pole of an Influence electric machine, 
and the other pole Is earthed, a discharge of electric- 
ity will be obtained The proof of electric discharge 
may be easily verified by means of a lighted candle 
and a gold-leaf electroscope If tbe former la placed 
on the rap of the latter, the electroscope, even If dis- 
posed several yards from the machine, will collect 
continuously the electricity discharged from the ma- 
chine Similarly, If the action Is carried out tn the 
dark, a small si mam nr purple light may be seen, 
which although soarooly visible, will exercise a pro- 
nouncedly marked Influence upon an exposed photo- 
graphic plate Another mothod In which this dla 
charge may be ascertained is to place a condenser, 
comprising s piece of glass 1/16 Inch thlrk costed on 
both sides with tlufoli to within Vi Inch of its edge, 
opposite tho point of the wire Then connect the two 
opposite costings of tinfoil with a strip of the same 
material, which has a One cut in it When the re- 
\erse side of the condenser Is connected to earth, 
there will be a distinct spark Jumping across the nar 
row gap 

If this discharge point tben bo Immersed In a melal 
box lifted with an opening whlLh la covered with per 
forated sine, so that the electrified air Is forced 
through the perforations, If tbe box Is earthed It will 
be found that the air which la thus expelled ta totally 
deprlvod of electric charge It thus appears that the 

I 



•'l*. 1.— Interposing a non-eoodneter la the path 
of the Ions. 

olortrlc charge Is not carried by the particles of air 
generally, but by a smaller number of what for the 
present arc generally described as Ions. 

Several simple experiments may "be carried out to 
ascertain the paths pursued by these tons For In 
stance, take a sheet of ebonite the reverse side of 
which Is costed with tinfoil and earthed, and placR It 
a root distant from tbe discharge point It Is advis- 
able to pasa tbe sheet over a gas flame for a few see 
onda before each experiment, so that any olcctrlrlty 

present In the sheet may be eliminated When the 

discharge from tho electric machine Is carried out 

for about one second, the sheet will bo charged sufll 

rlently No visible effect of this occurrence will be 


observable; but if the ghost is sprlnkleA wttk a mix- 
ture of powdered rad load and sulphur, gad tbs same 
experiment la repeated with an obstacle of nea-ocn- 
ducting material Interposed betweon the discharge 
point and tba sheet, aneh as say a crest, an lmaga of 
that object will be produced upon the plate. If nega- 
tive electricity has been discharged from the electrical 
point, then tbe sulphur will oollsct oa those porta 



Flff 18.— Forcing a discharge throagh a alae sieve. 



Fig 18.— Effect of ultra- violet ray* oa alae. 

immediately beneath the object, while the red lead 
will adhere to those parts charged negatively by the 
untropedod discharge on the surrounding areas The 
drawing, Fig 1, shows how the experiment Is carried 
out, wbllo tho photograph, Fig 2, gives the result of 
the interposition of the cross in tbe path pursued by 
the Ions 

The image of the object la usually enlarged, but this 
fai tor is influenced to Borne extent by tbe length of 
Ume of the electric discharge A preferable method 
Is to take a sheet of relinlold, Sa shown In Fig 3, per- 
forated with boles at regular distances Than when 
the image of these holes is obtained, aa shown In Fig 
4, tbe distances between their centers can be measured 
When the distance of the ebonite sheet Is varied (the 
distance of the celluloid sheet from the electric pole 
being kept constant) It will bn found that the slxe 
or tho Image grows with the distance, but not propor- 
tionately The electrified particles or ions travel along 
the lines of electric force, and consequently generally 
In turved lines This has been proved by using, in 
stead of a point, a long thin wire held parallel to the 
interposed sheet of relinlold when the lines of force 
ire clriular arcs passing through the wire, and strik- 
ing tho ebonite perpendicularly to Its surface 

It will also be found that the streams of ions mutu- 
ally repel eaih other, so that If the electrified point 
be very neBT to tho celluloid, the Individual Images 
of the holos will be found to bavo enlarged themselves 
at the expense of the Intervening spaces and will even 
be observed to have assumed almost a square form, as 
shown In Fig r > This Is of course analogous to what 
la observed with the cathode rays of highly exhausted 
tubes. A similar repulsion Is also manifested when 
au Insulated metal object Is used as the Interposed ob- 

ject This is illustrated In Fig 6 which represents 
the effort produced by a piece of brass tubing on the 

end of sn ebonite rod, both being of the same diameter 
( Continued os pope MO ) 
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... »_i„ Mg as luw "’ “ wln K t0 ,0K " nd rtunpnw*, “ nd »“<* 

■o wp jSS machine “-a niai hint was ... the air It was mwes- 

4 M Minna Mnat Si raw E a rn A. lailwa Rnry for thi aviator to alt well dver lo 
~ ^ I I “ — thn l«fi aide, In order to .ounUrbnlnnre 

Me chanical Movements, n «n«wii.e in iit,in * > x,w,,r ot i,,e tw ° 

Dautam mil lUnfana aldea of the niatblnB Th * 1 bl P lano roBa 

rowers ana UtVlCCs readily nflcr a run of about 85 feet 

■y 8AONE1 B. nox, U. The mat hlno la anld to have lifted at a 

kifinlMa Ml (Mil LJH inrAa speed of about 22 uillea per hour The 

r ,_, r***^.. . ... horlsonUl rudder »u turned too far 

and the machine aho. up to a height of 
H^'praeUraVly ^dk^aary liMnechnnloli 40 ,wt “ an anK,c ° f n "“ rly ‘ l " " 

™rah£ n «n iffu'mtM'^riMi'Si u I r''!h"Tr«?^.'J Mr H *‘ rrln (' attempted lo uiaki a turn 
mrletyof Bin.hank.,1 novcmriiut put.lMutf in any after flylliK Bonn 100 feet, and Lilt mi 
l Xnh^lavrnt "vr'ficlt^it'nd" ln°of mudh fl'ltle turned successfully tipping In- 
?wMBna«Vln“!^ri.’ , ™t?rrl<tSf?n The ward Rt an anal '' of hhout 20 degrees 

fb-viainaatid operation of mcehauknai'wotV of auy from tin horizontal and making a to 
o^cra.'^SdhJd SISST! h? P.i'ilf^ U h' , «rtl7 Me' dagreo i urn He then tut off the siiark 
^ntofrS'vS?' and descended In alighting the seat 

Motive Power Hydraulic Power and IleXea, Air was split and « runnel and OUU of the 
Inclined rod. were broken According 


ihdliten, clawlhnl nrulr-r t h* folk 
chanlral Powers, Tranenitwlon ol 


Psctory * l, ApplUirwvi, 1, iSniamirt*imf* ,1 aH^ ^Dvvktw! t0 tbe Inventor, t 
Draughting novice*, Mtacellsneoua Hcvtcw ulr with Ilia Ev 


Draughting Device*, Mlacellaneoua Devices nlr with Ilia aviator (who weighs 190 

" isiunda) with a thruat of 140 imunda, 

Mechanical Appliances " nd ^ b< > ,<v "« tn« a them of so u» 

■1 . 1 . 1 entret llnirnllnln 85 Jxiunds la sufficient to fly It The 

‘h™ 11 "- w,,s not ,uUr oiH,ncd ’ and ,hB 

MVCHKS M Umu euNI motor, he thinks developed not more 

By 6ABBMEB B. BBC0X. ILB. than 0 hoiw iwwor whan the machine 

Hm r. ..KUdja * ' was in flight 

T ins n».k i i-TT?u«if i. u fe^n ™ B bl,,lBn '' la ,ho flrBt aeroplane lo 

crintilnlMlmil 'nf^he^precellinj^ volume “I lu Ily 111 \l W GnglHIld bul It la print Ipally 
gsrilliiii^ii^irtv 'ullbconrinelile^di'vli-ra'fijr notewortliv Ihh aiiae of the new method 
euUeT'Tn^'nnicldliee Uliel'n.ledVii'f deocTPwdcmcr 0f ai, tt>limtll stablllly whtrh apparently 

J.rV^ l |il , ^r) r r™t'aH! h ‘ L Th^^Tk H ro^fnV < 7^1 Mr Herring has replaced the vertical 
nJ^^“2u^u , I| ll ^kra l, r“nJ*H^^^* L .Vd nl r , r 1 - IRtrllilona of the Volatn biplane (which 
ranged In twenty -three chnptrrv mid. r the follow connect the main plsnee at the end. 
o7^Powrr^Mra»iirrrarol of lHiwfr Hprln*^ Cenrni & 1 VurlOIIB polnlM lfl bctUftAIl) by 

fcUSetelSr “dApp^^BjdraSlt ,hfl ■'* Bnia " lr """‘ UlBr flbB Bbown If 

Power sad AppJJsncjra^Ab^t^wcr Motore^nm^ip- these small fins, placed above the upper 
:v. u d»tin \"iwi.«n’ri m ac Inc Applu plane, answer the purpose as well aa do 
i^r.raHn* iS ,l i T .'ir , Mo”™ MniSI ,ho parlltlong In the Voialn machine, 
'*» one can readily ace that they offer much 
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the planning ot a new flying machine 
He Bleu net hlmaelf dealgnlng a gaaollne 
motor, na he hold the Idea that much 
of the trouble with the preaent aero- 


I'vohcd a flying tnai-hlnu In which 
every portion from engine to proiiellore 
hue boon constructed according to his 
own Ideas. His first care was to reduce 
the proportions of the machine aa iwni- 
pared with those of the gigantic appar 
atus which he constructed at Baldwyn’s 
Park The total width of the new aero- 
plane la 44 feet, while his earlier multi 
plane bud a span of over 100 feet 

Like Its prototype, the new aeroplane 
la of the multiplane type, and is In ef- 
fect made up of six aeroplanes, each 
being * feet 6 lmhcs in width, fore and 
aft The planes are notably thin, and 
are neatly covered with waterproof silk 
fabric very tightly laced From the 
central plane spring out two supor 
(toned wings, raised well above It, and 
so curved as to produce automatic lat 
eral stability to a very high degree 
There are balanced rudders fore and 
aft, and a horlxonlal steering rudder 
The Maxim patent device for varying 
(be pitch of the planes when In flight 
Is utilised This differs from the Wright 
warping device The wings are moved 
In one dlreotton by a lever worked by 
hand, while a spring controls them In 
the reverse direction 
The engine la mounted between the 
planes, and behind the pilot, who slta 
In a low metal-covered compartment 
with the steering and control wheel in 
Iron! of him This disposition gives a 
very clear lookout, and at the aame time 
the aviator Is belter protected from the 


Everyday Magic 


Aladdin’s lamp transported itsowner 
from place to place In the twinkling of 
an eye 

That waa thousands of years ago- 
and the lamp was only a mylh But 
so wonderful that the story has en- 
dured to this day 

The Bell telephone la far more won- 
derful— and It is a reality 
It la the dream of the ages, come 
true. In the office, In the home it 
stands, as commonplace in appear- 
ance as Aladdin’s lamp 
By it the human voice— the truest 
expression of personality, ability, and 
character— Is carried from place to 


place Instantly and accurately And 
human powers are thus extended as 
If by magic 

Ail other means of communication 
are cold and colorless in comparison. 
By the telephone alone is the human 
quality of the human voice carried 
beyond the limitations of unaided 
hearing. 

The Bell System has provided this 
wonderful faculty for all the people. 

The whole country is brought to- 
gether by the Bell policy of universal 
service , and the miracle of telephone 
talk is repeated six billion times a 
year 


lluaE m)W A N 

arura 

Sll Sum jji’iffi 

fan 


The Bell Long Distant* telephone pate a man in 
intimate touch with new resources, new possibilities. 

One Policy, One System, Universal Service— these 
make every Bell Telephone the Center of the System. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
And Associated Companies 





auggeatlve of (hat adopted by Santo* kwtaur etsnm ea i 

Dun out on hln little monoplane A 
moat lngenon* ayatem of automatic 
forcad lead lubrication la employed, mg * m w « . .. 

(OMolwfe* on gdf a S0.) sal fa-*—, N*e 
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(f-aarladed from peg* jtfd.) 
tli la pol®t ^ that depth *ey til 
connected by a horisoutal tunnel. Th% 
aqnednct pasaA a through the mounts 1st. ' 
and reaches the westerly shore of the 
Hudson River at an elevation of ‘ 40b *i 
rent above tide level, and bare vertical 
aud borlsontal shafts will connect with 
the MOO-foot deep -shaft at the Immedi- 
ate edge of the river, making a total 
depth of 1,600 feet from the flow line to 
the lowest level of the alphon It la 
gratifying to realise that after the 
doubts and anxieties regarding the goo- 
logical conditions affecting this work, 

Its construction in solid granite has been 
assured It should be mentioned that 
the whole elphon will be llued through 
out with coni rate 

At Kenslco there Ig being built an 
auxiliary storage reservoir of about 40 
billion gallons ultimate capacity, of 
which about 20 billion gallons will be 
available at flow line level The elevation 
of the discharge will be llili feet above 
mean tide At Scarsdnle 4 miles eonth or 
Ktnslco, will be a large flltratluu plant, 
nnd at Htllvlew, 0 mile* to the south of 

this will be built another storage reser- 

voir wlih a caput ley or 930 million gal 
lone, the diet barge being 285 feet above 
tide level 

The Kenslco dam, which will be built 
uiross the valley of the Hronx, will be 
a masonry Htrnfturc 290 feet high and 
18.10 feet long 

I'rnm the Htllvlew reservoir water 
will be carried to (he several boroughs 
of the city In a prossuru tunnel excavat- 
ed deep down In the roik beneath the 
boroughs of tlronx and Manhattan and 
under the Hark in and Kant Rivers, tn a 
polnl In the heart or Brooklyn, where It 
will be brought io the surface and con- 
tinued 111 metal pipes, one brain li lead 
Ing north to the borough of queens, and 
the other passing below the Narrows to 
Rhbniond ut a polut where the width Is 
about 10,000 feet The construction of 
this tunnel will confer the Inestimable 
advantage that oven at ibo lower end of 
Manhattan the water will rise to S 
height or 260 feet Bbove eea level, or e*y 
In about the top of a 20-etory building 

The total cost of the work from and 
Including Aahokan dam to the city line, 
all of which Is now under contrail la 
91,9,1)94,870, and of ibis amouut work to 
lliu value of 910 000 000 has boon com 



blast Is only shown Issuing from the tube 
I Just beneath the rod Otherwise the re- 
I suit Is exactly the same as If there were 
no blast 

The experiments may bo varied within 
a very wide limit, and an Interesting 
variation la to use. Instead of the ebonite 
I Sheet, a plat* or metal well Insulated and 
connected to the other pole of the elec- 
trical machine. Instead of earthing the 
pole as previously described On the 
sheet of metal lay a piece of paper, and 
upon this sprinkle flUngs preferably a 
mixture of magnesium and black Iron 
oxide Between the sheet and the dis- 
charge pole, Interpose an object as be- 
fore, such as the cross, and when the 
(CMcMed o», **e tti.) 
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Four Sufficient Reasons lor 
Buying a Haynes 


perforations uia 
sparks Jumping 
The explanatl 


connected to a gold leaf elee 
negalWely electrified and II 
lumlnated by the light of burning mag 
nealum, or 1* 


I. The Haynes at $2,000 looks 'too good to be true * 
Nothing like it has ever been offered before Can with 
practically no reputation cost as much 

2 The best way to prove its value is to compare it, point 
for point, with cars selling for $2,500, $3,000, $3,500, or even 
more. Judge for yourself. 

$2,000— With Full Equipment 

3 Take die advice of other manufacturers and investigate 
everything they have to offer. Haynes cars at $2,000 
are more than equal to any comparison 

4 Don't buy it merely because it is made by America’s 
pioneer automobile manufacturers. Buy it because there is 
nothing to compare with it at $2,000. 

Roadster Dam-Tonneau or Touring type — aO al the same price 

Lei us send you die Haynes book and tel you where you can get 
a demonstration 

HAYNES AUTOMOBILE CO. 

124 Main Street, Kokomo, Indiana 
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haait Up to distances of 4 *11** til* la aa fast aa travel by tbe prewmt romWaed express and local *ervlee. The express trala* ran carry 33,000 
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THE PRE6ERVATI0R OP THE OITT HALL PAUL 

I T Is a poult I w misfortune that I he latk Of a co- 
ordinated iilnn touplod with the astounding 
rapidity with « tilth the city has been built up, 
to say nothing of a total want of foresight on 
ibe port of the municipal authorities should have 
robbed the metropolis of the New World of the oppor 
tunlty to preiunl those aggregations of magnificent 
munlilpal hutldluga, grouped about spat Inna and care- 
fully lald-oilt plaraa and piihllf squares, a lilt It arc one 
of the glories uf the great titles of Die Old World 
Both publli spnita as we possess hav< lawn gradually 
eneroatliitl U|hiii and tin Ir liilcnditl vistas have bten 
cloatd and loo orten pnaltlvil) dlsfigtiretl, by build- 
ings if nu nrchltulural beauty which have burn run 
up apparently without Hny appriw lotion ami n rtalnly 
with a loltil disregard of tht anhlleiturul oppor 
tunlllts (bus prist olid nnd so ruthlessly thrown away 
1*| rhnps the brat known of our publli squares is 
C'lly Hall Park wliltli eutly In the laei i entury, was 
beautified by the ermilou of that gun of munlilpal 
an lilti i inn Hu t'lly Hull n Inillillng whleh even at 
this late day maintains lla itusltlon uni liallt nged an 
the most |s rfei l pine of work of Its kind In New 
>ork If not In I In \ hull of (lit I nluil Hintes Fur 
the greater pari of a i entury this i laaale building wse 
pi a* tli ally the sole weuputil or ihi park nntl, stand- 
ing In the midst of Its groin lawns and surrounded 
though not ohsimed tiv an iidequnlo growth of ttm 
ber, tills buiutlliil strut luri long lemtilned as the 
dominating fenture of what Is eeitalnly the must In 
tin sting end In some rogpeits |he most beautiful of 
our smalli r ell > parks 

The Ural disei ration of this spot oerurred when the 
Kedi ml gnveruimnl cm led at the ttpei of the In 
angle that unsightly idle whleli for hi v oral dorados 
has dnm duty as the General I Met Ofllee, a building 
whbh mil only entlrily shuts nut tin ehRrmlng view 
of l It v Hall nnd lilt Park whtili was formerly obtain 
able from Brnndwav but enuatltules In lleelf a moau 
meut to the total lack or refinement with It marked the 
pulilli. nrrhltis lure of Iho day In wblib It was built 
And now It Is proposed not only to further emroarh 
upon Hu already reelrleted nria of the park by build 
Ing thereon a County Court House uf colossal ill men 
slims but It Is lull tided. If you plesse to plaee this 
■Iruiture lmmidbttely behind (he City Hall, whose 
Just proportions and delhato beauty will he entirely 
dwarfed and ruined by the lowering nnd widely over 
lapping facade or the building Although It may 
be a palliation It Is tirlalnly not a justification of 
Mayor Oaynor nnd tbc other <lty officials who fat or 
this course, to state tint they do so unwillingly and 
after a stneeie mdenvor to aeiure some other suitable 
site For theic Is a possible though very costly, 
escape front the dilemma by means of the alternative 
plan whlth originated with the architects of this elty 
and Is receiving lb< Indorsement of the leading artls 
tie municipal Improvomnut. and hlstorbal societies, 
to say nothing of a thoroughly unanimous public press 
This proposal Is that the elty punhase th« two blocks 
lying Immediately to the north of the City Hall and 
place the mw Court House upon the land so secured, 
the various deiuirtments being housed In the large 
ofllii and oilnr buildings now toverlng this land until 
auch Mine as the new Court House la ready for ooou- 
pam > As the m edH of (he elty demand It and the 
funds bcioine available the land bo acquired would be 
covered with other munli Ipnl buildings of a monumen- 
tal character, and ulllmatily this group of buildings, 
and the (Tty Hall I'srk with (he present hlstortr struc- 
ture would form sn Important renter with landscape 
and architectural effetta of dignity and beauty that 
would be commensurate with the Importance of a city 
whlth is destined ultimately to become In site wealth, 
and Importance the leading elty of the world. 
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In giving our hearty Indorsement to this propowl, 
we are not unmindful of the fact that New York city 
has now In contemplation public works on an enor- 
mous scale Involving tbe expenditure of vast sums of 
money But we also realise that In munlq^gl aa In 
other affairs, conditions may occasionally arlae In 
which sacrifice on the part of tbs present generation, 
large as It may appear at the time, way come to be 
regarded by posterity as but a small price to pay tor 
the lasting benefits conferred 
The present crisis surely presents an opportunity of 
this very character 

THE HXYSH FATAL UOEOAimATIOl TO HATH A 
7AIS TRIAL. 

I N view of tbe diversity of opinion which was 
developed at the hearing of the House Naval 
Committee that body followed, we think, the 
wlHest course In falling to recommend any 
legislative aillon until Secretary Meyers plan has 
lx in In operation for a suflli lent length of time to 
prove the exteut of Its practical utility As to the 
wisdom of some of tho changes whlrh the Secretary 
hus made, there can b« no passible difference of opin- 
ion The Institution of a separate and Independent 
Bureau of Accounting Is one of the best reforms that 
have been Introduced Into the navy for many a decade, 
and already at the Boston yard, where It has been 
for a considerable time In operation, the system baa 
shown very satisfactory results 
Wh an also heartily In sympathy with the pro- 
posal of the Secretary to dispose by sale of those of 
our older vessels, which arc so deficient In terrain 
necessary qualifications of a modem warship as to 
itnder the expenditure of a heavy sum of money 
upon them for repairs and reeonstriu tlon a very 
doubtful policy A few years ago Kngland struck off 
the list and put up at auction over ouo Hundred or 
her wuishlps, and there la no question that her uavy 
was the better for this very drastic pruning out of 
dead and decayed materia! 

Although the pmimsal to separate the work of the 
navy yard under the bread dlvlalnn of hull and ma- 
terial Is bused u|K>n logkal grauudu, and would ulti- 
mately provt to have working advantages of a prac- 
tical « baraeter, we think that the proiKWal to so 
separate the work la somewhat premature and this 
fot tht nation that we have not to-day among tho 
tnglnccrlng turps, a body of men or aulfblent shop 
txperleme to qualify them for that oversight of the 
shops which la coiileniplatad in Secretary Meyer a 
plan If the institution or a separate department 
of machinery Includes as an Indlsiiensabln corollary 
tlu training of a terlalu number ot the naval etigl 
noers for p> ruiam nl nhun duty ns raanngers or tho 
Hleiun engineering shopa of tht navy yard the sue* 
t eas of the plan would ms in mori urtuln In any 
cast*, we bellevt that until suth a trained body Is 
available If would be advisable to tnnllnun both tho 
steam > nglntv ring nnd cnnstnutlnn shops under tho 
management of tin naval tonatriirtnrs 
Now that the Meyer plan Is matured of a lengthy 
licrlod of trial tbe country may rest assured (hat 
tbe whole of the naval aervltn affected by Iho changes 
will co-operati In a loyal endeavor to give the new 
plan stieh a perfectly fair trial as will Hcrve to deter 
mine Ha praithnl utility Therefore we grtatly regret 
to sen that a prominent Now York dally paper has so 
far forgotten the dignity which attaches to Its well 
deserved reputation, as to Indulge In a bitter per 
sonal attack on certain naval ofilcera who have re- 
cently testified before the House Naval Committee, 
and that our contemporary has gone so far as to In- 
sinuate that because some of these officers were not 
In sympathy with certain features of Mr Meyers plan 
the only proper course left for them to pursue was to 
tender their resignations 

It Is unjust and misleading for that journal to 
otult to state that these officers had no choice In the 
matter of giving testimony before the Houm Naval 
Committee, when once they hid been summoned be- 
fore that body, and that It was the wish of the 
Secretary that they should reply to the questions of 
the committee unhampered by any consideration of 
whether their views were or were not In harmony 
with his own 

Ho far from their frank expressions of disagree- 
ment with certain phases of the Secretary's plan 
showing In any sense a spirit of Insubordination, we 
rather take It in bo evidence of a true moral cour- 
age which places the highest Interest* of the nary 
above any consideration ot a purely personal char- 
acter 

Therefore to Insinuate at doss the New York Bun, 
that from these and other gentlemen In tbe navy 
who may happen to disagree with certain parts of 
the Secretary’s plan, It would b* Impossible to as- 
rare proper co-operstica during the coming months 
of trial, It to betray a complete Ignorance of that high 
professional spirit which pervades the United States 
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that la that hard working and HtUs appreciate! body 
of ofioers, the Naval Constructors. 


ns soot T im srnn* oasal. 

T HE British government having reviewed tha 
various projects tor a ship canal through 
Scotland, whereby the Forth and the Clyde 
can be connected, have decided that ao far 
aa naval requirements are concerned, the moat favor- 
able route la that through Lochs Lomond and Long, 
or as It la generally called, tha “Low Level Route” 
Such a canal the government states would unques- 
tionably possess some strategical value, and aa they 
would financially assist such a scheme, the promot- 
er* or tbe enterprise are urged to push tbe matter 
forward In commercial Interest*. The government, 
however, etlpulatea that the canal ahall bare a floor 
width of 148 feet, a depth of water of 86 feet, and 
locks 850 feet long by 110 feet wide at the entrance, 
with a depth on the all! of 06 feet 
A sea level canal was found to be Impoealble, for 
although the mean level of the sea la practically the 
same on the Clyde and the Forth, the level at high 
water la not, ao that a sea level canal would produce 
■harp tidal current* which would Involve serious risks 
in navigation 

According to the designs which have already been 
prepared, the entrance to the canal from the North 
Sea would be a little distance north of Grangemouth, 
striking Inland In a northwesterly direction, skirt- 
ing Stirling on tbe south and running Into tbe Forth 
valley which doei not attain a higher elevation than 
30 to Eo foot above aea level, then passing through 
the haunch of Ben Lomond into the valley of En- 
ilrtek This cut would be the heaviest on the whole 
route, the ridge attaining a maximum height of 860 
feet above sea level But It Is short Entering Loch 
l-omond, the waters of which are deep enough tor 
the largest vessels alloat, the locb la followed for 13 
milea to Tarbet where another tut Is made through 
the Berk of land, 144 milea wide separating Loch 
Lomond from Inch Long Tho latter would be en- 
tired at Arrorhar and this loch, which haa a very 
great depth of water, la followed until tne Firth or 
Clyde la reached opposite the Cloch Lighthouse The 
lot ka would be plat t-d al either « nd of the canal 
that on the Clyde to lift tho vessel to the level of 
the water In I-mli Lomond whlth la 22 feet above 
the mean level of the aea and the other at Arrochar 
to regain Hie eon level In Loch Long 
The total length of autb a canal would bo 61 nau- 
t it al miles of which 111 mile* would be In canal and 
the other 21 mile* In the open waters of Loch In- 
mood and l«ih Long The deepest ruts would be 
one of 181 feet neBr Htlrllng another of 286 feet * 
the head of the hoi lb valley, and one or 142 reel 
I et w ecu Tarbet and Arrochar These cuts though 
deep ore very short The vcsaels will have to ta- 
inted at the Forth end of the canal 12 feet at high 
water and 11 reel at low water, at Arrochar the lift 
would bo 17 and 27 feet respectively In addition a 
regulating lock wonld lie rormed at the head of tbe 
Endrlrk valley to be used when Locb Lomond Is In 
high flood. 

Further advantages of this route are the avoid- 
ance of river deviations only comparatively small 
brooks being encountered, which could be easily 
svphoocd across the canal Only one deviation would 
be necessary that of tbc Bndrlck which after all la 
only a stream Again, tbe minimum of Interference 
with tbe railroads will be offered No swing brldgos 
will bo necessary and It will be possible for v easels 
to proceed without sbortontng tbelr masts Tbe 
sharpest curve will have a radius of two miles The 
ronstnntlon of tbe canal will entail the excavation 
of 170 000,000 cubic yards of material, and Ira coat, 
to meet the Admiralty requirements, would approxi- 
mate 6120,000,000 Work would occupy seven years 
Apart from Its strategical value, tbe canal would 
have distinct attractions for commercial traffic It 
will offbr a shorter route between America and 
Europe, and will avoid tbe dangerous passage via 
tbe Pcntland Firth The extent at this “North 
About" traffic as It Is called. Including tha coastal 
traffic, Is considerable, and the saving of from loo 
to 600 miles In the aea journey of the transatlantic 
vessels, according to the situation it the European 
port would be an Important consideration. The ag- 
gregate of this t raffle which wouM use the canal Is 
10,724 HOR tons per annum, and at an average rate of 
37 It, cents per ton this would yield an annual rev- 
enue of about 14.011.800, which after deducting 
1300,000 as the annual coat of maintenance, ate 
would yield shout 8 per cant on the capital for sn 
Admiralty renal Tbe scheme Is Mug actively 
pushed forward, and so soon as some Ida* of What 
tbs government would be prepared to do financially 
la obtained, no difficulty wfll be atporisnood In anew- 
lag the necMOury financial support to construct tha 
waterway. 



455 * 


ItnlCH afi,' tgio. 

aeronautics. 

K Ad m, tb* Franchmaa Add to have Sown about 
1,000 toot lo 1887 with hU *t**ro-prop*Ued monoplane, 
the "Avion,*' haa recently been decorated with tbe red 
ribbon of the Legion of Honor HI* machine M enld 
to have embodied the wing-warping principle alnce 
patented by the Wrlahta. 

Proceeding* haw* been begun In France to Invali- 
date tbe Wright patent No. *11,188, of March *1, 1904, 
on the ground that the patent wa* not worked In 
France within three year*, a* muat be done accord- 
ing to tbe statute. In Marching for anticipation* 
tbe French lawyer* have dlacovered tbe English pat- 
ent No 891 of Mathew Watt Bool to*, granted In 
1888, which provide* movable wing tlpe or “aileron*" 
tor the purpoee of tranaverae stability In 1870 Rich 
erd Harte, another Englishman, took out a patent 
(No 1469) for maintaining tranaverae inability by 
mean* of revolving wing tip* operated by a weight 

The aeoond annual combined aeronautic and motor 
boat ahow opened In Olympia, London (England) on 
March nth Besides numerous small model*, forty to 
fifty aeroplanes and balloon* were shown In addl 
tlon lo the regular French model* of Wright, BlArlot, 
Farman and Santo* Dumont, a number of British 
hullt duplicates were shown by well-known Arm*, 
ae the Humber Company, for example In 
addition to these there were a number of new aero- 
planes built by English Inventor* Interest In avl* 
tlon Is very strong In England at present, and several 
big aviation meets are planned for the coming sum 

In preparing for a re-heartng of his case on tbe 
19th Inst , (llonn Curtiss boa experimented to see bow 
much resistance c an be Interposed at the ends of the 
planmi of hie biplane without causing It to swerve 
He used small vertical fins 1x2 feet In elm, and round 
that tlicso could be set at right angles to the line of 
bight for a few seconds without tauslng the aero- 
plane to swerve from a straight path and without 
moving the vertical rudder As the resistance of the 
balancing pianos which Curtis* uses la far lens than 
Is obtained In the manner Just described, there can 
be no turning tendency produced by tbem, and hence 
no usu or the vertical rudder In conjunction with 
them Mr Curtiss has also flown with tho vertical 
rudder tied and with It loose, showing that a move- 
ment or this rudder Is not required We also learn 
that l he Autolnettc monoplane has been flown with 
the vortical rudder lert off With these prarllcal 
demonstrations of flight without the uhu of the 
Wrights' patented combination, there seems to be 
little doubt that any Infringement suit* they may 
institute will be aucceaarnlly der«ndod 

On Saturday March 12th. Aviator Ixmti Paulhan 
made only a short straight line flight of G00 to BOO 
•~)t at the .lamalca race track The strong wind of 
2E miles an hour velocity, and the few spectators 
were tho principal reasons On Sunday, however, 
several thousand |>eople Journeyed to the track, many 
of them In autumobllea, and despite a wind nearly as 
strong ax that of the day before they were not dis- 
appointed About 4 45 T» M Paulhan started Against 
tho wind, which was blowing directly orrues tbe 
track His machine rose after a run of some 7F. feet 
and traveled diagonally arroaa tbe track while second 
Ing constantly at an angle of 15 to 20 degrees It 
rose to a holght of 300 feet shove the trees on the 
nppoalte side of tbe track, then, turning around, 
It aped back with the wind, paaaed over the grand 
stand and. making a sharp turn, swooped suddenly 
to earth at the very point at whltb It started 8 min 
ute* before Paulhan 's was the most thrilling exhi- 
bition or flight ever seen near New York, and It la 
unfortunate that a dispute with hls manager haa 
■topped any further demonstrations 

On March 1st and 2nd Mr Henry Farman made 
some record flight* with passengers with a new 
biplane HI* machine was originally built for the 
Rhelma meeting last August, but It did not fly then 
owing to an accident Despite IU small alxe and surface, 
It showed excellent lifting power and stability The 
spread of the upper plane Is 34 feet, while tbe lower 
plane Is 12 or 14 feel shorter, besides having a large 
section cut away In the center to accommodate the 
propeller Movable flaps are fitted to tbe back edges 
of ntsnelons of the upper plane only, and the tall 
consists of but a single borlsontal surface between 
the two ‘halves of the vertical rudder Tbe machine 
is mounted upon combined runners and skids and 
fitted with a 80 H P Gnom* revolving cylinder motor 
On tbs 1st InsL Mr Farman made a Bight of over 
1* minutes with Mm* Franck and another paaMnger, 
thofi beating blp three- person record of 10 18 made at 
Batbeny on August tStb. W0* The following day b* 
again flew with two pasaeagsta and remained aloft 81 
minutes, or more than four times gg long as the day 
berore On account of its redncod surface, Farman ’■ 
biplane most have lifted over 8 pounds per square 
toot, whlph Is a high figure for a biplane. 
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ELECTRICITY. 

la fisptsaiter of but yoar the Boston and Main* 
Railroad established a telephone train dispatching 
system on the line between Boston and Fitchburg. 
Mam This system proved so satisfactory that tbe 
rallroalLls now about to equip two new divisions 
wltb tmpbones One of tbe divisions consists of a 
95-mJle line, from Concord to Woodavllle, N H , and 
tbe other of a 70-mile line, from Concord to White 
River Junction, VL 

In a lecture before the Engineering Society at 
Birmingham, Blr Oliver Lodge discussed the question 
of protection from lightning He stated that the 
problem consisted In finding the beet method of dis- 
sipating tbe enormous energy of the flash, but that 
It was not wise to get rid of the energy too qulikly 
A thin Iron wire Is considered the best lightning 
conductor from tbe electrical point of view, but It la 
almost Impossible to protect a building from light 
nlag unless It Is completely enveloped In a metal 
cage It la hy no means true that a building is saf“ 
when provided with a conductor reaching up to Uni 
tallest part of the building 

Experiments made with ultraviolet light appear to 
show that It la more effective for sterilising llqufflf 
than oxone The ultra-violet light la produced by 
means of mercury vapor lamps quarts tuben betug 
used Instead bf glass tubes which arc placed In dt 
roct contort with the water to be purified A French 
Investigator, M_ Victor Henri, has found that the 
bactericidal action varies greatly with the dlBtauru 
of the lamp from the bai turla. With a Cooper Hewitt 
lamp of 110 volts an exposure of 300 set ends at a 
distance of Bo centimeters w*h required in order to 
kill the bacillus coll At a distance of 40 centime! 
ers an exposure of 180 seconds waa sufficient, and 
at 20 centimeters 20 seconds The temperature ap- 
peared to have little if any, effett for the mlcrobee 
were destroyed even whtn the liquid width contained 
them was froxen In treating opaque liquids auih 
as milk It was necessary to spread the liquid out In 
n fhtn layer For milk the maximum thickness of 
layer with which the effe< l could be produced was 
one Inch Another Investigator produces the ultra 
violet light by means of electric dim barges In a rare- 
fied atmosphere or carbon monoxide, carbon dioxide 
sulphureted hydrogen, or sulphurous acid 

An lntsrsstlog description ot the rural telephone 
lines In the Oxarks was published In a recent num- 
ber of the Electrical Review and W« stern Electrh fan 
Every farmer In thin region, no matter how poor 
lie Is has a telephone The telephone lines have been 
Installed by amateurs and ovory variety or telephone 
la uaed on them Owing to fear of lightning the 
connection from the pole line to the Iioubo wtie ta 
made by bending the ends or the wires and hooking 
them together When a thunder storm approaches 
this runnertlon Is unhooked and It frequently bnp- 
pens that the owner forgets to re-establish connec- 
tion with the main line after the storm The lines 
are all grounded, making it very difficult for one 
parly to eall another Fifty telephones to a line Is 
euusldtretl a light load The lines sre supported on 
sueh poles os can be easily obtained, which are ael 
dom sunk to a sufficient depth In the ground to 
prevent them from leaning at all angles Trees 
are also used to support the lines and the branches 
nre seldom cut away to clear the wires However tbe 
subscribers appear to Is satisfied If only their line 
"talks" The subscribers usually romblne to put up 
• switchboard In the nearest town Hnd pay some 
one for attending to the calls 

A very Interesting method of electroplating has 
been developed In England Tbe metal that Is to be 
deposited la mixed In powdered form wltb other sub- 
stances and It Is merely necessary to wet tho powder 
and rub It on the surfsre that la to be plated The 
other Ingredients are an electro-positive metal, such as 
sine or magnesium, an inert substance such as chalk, 
and a salt which when wet serves as an electrolyte 
The following description of the process is given by 
the author 'The electro-positive metal constitutes 
the anode and the object treated the cathode, and as 
'Galvanll contains a quantity of finely powdered 
electro- positive metal It makes Innumerable contacts 
with the cathode surface and sets as so many minute 
anodtw These Innumerable minute anode* gradually 
dissolve, and In dissolving set up In the liquid little 
local circulations of sloctrlc current The circuits are 
■o excessively small, so exceedingly near together, 
and so numerous that they cannot be separately ob- 
served, and the surface of the metal becomes the 
seat of Innumerable concomitant voltaic and electro- 
lytic actions. Thus the potential or stored up energy 
of the elementary subetancea In tbe powder I* con 
vertsd Into electric current, and as these currents 
leave the liquid they throw down from the metallic 
Mlt In aolutlon a thick film on tbs cathode, and it 
be com e* plated ovci with a deposit* 


SCIENCE 

SroA Lowall announces that he baa discovered a new 
canal a thousand miles In length tm Mars The canal 
developed between May and September Iasi 
It is stated that many of the library news- 
papers, printed twenty years ago are disintegrating 
because aur modern wood pulp paper In nut pirman 


Ths ooHsotton Of Indian costumes weapons and 
utensils brought together by E W lenders of I'hlla 
dolphin and valued at *3(1, not), has been Isuiglit by 
J Ulorponl Morgan and given to the American Mu- 
seum of Natural History 

Tha aatroaomleal rloek at Hampton Court Palace 
has been removed for repair and repainting for the 
first time for nearly thirty years The ilotk, which 
mbs tlx Brat of Its kind In England wits made for 
Henry VIII In 1140 In IXK0 It was brought from a 
shod at the palace where ll had lain for nearly half 
a century, and by order of the Oflln of Works was 
rt-sretled In tbe iKislllon whlth It bus hIiki oicupled 
In the courtyard of Hie palm <- 

Ths comet dlacovircd by Daniel In December is 
not the same as one discovered In 1867, for which a 
period of about forty two years had been found Dan 
lei's comet has been found lo belong to the Jupiter 
family of comets having a period of about six and a 
half years There are now over thirty of them and 
four or live of them pass through perihelion every 
year, but they are In many cases so fntnt os to etude 
observation altogether 

W W Ooblents haB discovered llial one of the 
Ingredients of the milky fluid which lh( firefly 
(Fh otlmut Pi/raHn) exudes when lomhed exhibits 
an Intense blur fliiorenceni c when It Is < spotted to 
ultraviolet rays The llnorem enie sptt Irani Is very 
bright and continuous from Iso mm to 510*0. 
(as, the unit In whhli wave lengths are mcasnred 
equals 1 1 000,009 millimeter or 1 25 000 000 Inch) 
The ‘phoaphorcsi out* light which tho firefly emits at 
night la orange-colored and It h spectrum extends 
from GlOya to UTOga- Hence the two spectra are 
mutually complementary 

Ib th* northern part of Archangel, whlth la the 
most northerly government of Eurofienn Runala a 
farm for the breeding of Kamsehatka otters blue 
foxes, sables, martens, and other valuable fur bear- 
ing animals Ib being eutuhllHhed by German capital- 
ists The soil and dluiale of thin district are exactly 
milted lo l he animals and thi annual reulal i barge 
Is ouly about ti cents per am, bo ttml Ihe venture ap- 
pvnrs very promising ai first glume On tin other 
hand a lnrge Initial outlay Is required The farm 
contains 1 200 acres, is lie loped by a tend coven d 
with shift Iron which has rout *57 000, but tbe bur 
rowing propensities of Ihe foxes and rodents will 
probably make It net essarj to exlind Oils barrier un 
derground. at a large additional expinso 

F Soddy finds that the growth of radium proceed* 
ni iiirding lo thi square of the lime On the assump- 
tion that no other Intermediate bodies Intervene the 
period of the direct parent of radium Is 17 5iH> yearn. 
The amount of radium present In tlic last prepared 
solution Is less limn that lo be expected, this suggcjta 
the existence or nt least one new produit, 'Uranium 
A" Intermediate btlwim uranium Y and (hi parent 
of radium with a pi Mad of the order or one year 
ll Is concluded that this would not it|i|irei lably niter 
the production of radium according lo tin square or 
tho time over Ihe pi rlod observations have Isen made, 
)Hit It would vlll nti the calculations nf the jk rlod or 
the average life of the parent of nullum according to 
the Rutherford formula 

A German bird fain h r has nindc a si rlcs of i xpt rl 
ments for the purpose of determining the vitality or 
eggs In different stagis of Incuhallnn On thi fifth 
day of Intubation five ennury birds iggs wire 1 Inken 
from thi nest, marked with uuuibi rs nod replaied In 
the nest, one hy one at half hour Inn rials this 
experiment was repeated ten tlm 
clutches of eggs Aa a rule the 
placed batched normally and the 
to hatch Hence ll mav be Intern 
longevity of a canary birds tggs t 
on tbe flfth day of Imubalton Is 
same way the longevity waa rouu 
or 2H hours on the seventh day i 
on the ninth day of Incubation It 
accident that eggs In a very advai 
ballon can endure very mueh Inn 
moval from the nest Two eggs, 
er's eggs. In the eoursn of an exou 
In a basket, brought homt anil I 
evening of the following day a fa 
the existence of the eggs and It 
young snipe had Issued from one 


ond snipe soon made Its apiveai 
an hour Hence It apimars that 
hatched eggs depends on the si* 
as on the stage of Intubation, 


of tho bird 
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An Account of a Trip in the Largest Balloon Ever Constricted 

A BALLOON TRIP OF FORTY YEARS AGO. 


It ii doubtful whether thn sensation or traveling In 
•n airship hna ever been better ileai rlbed than wo* 
done forty nine year* ntto Inst Jum by Unrrl.k Mal- 
lory end published In tin I’blladelphla Inquirer, 
Juno 3l)tb lHbO aft.r a voyngn In tl.n largeat airship 
that had tver been conatruelcd up to that time 
Mr Mallory wob a genii, man nr duration and line 
descriptive talent nnd Inter .uinniHndtd a brigade of 
lavalry .luring the < Ivf I wnr Prof T H C Lowe, 
the n. runnui In ebnrgo has a distinguished civil war 
mind ns «n nerlal aeoul He la constructing a great 
fii.Hl.rn Hlnlilp in hla home city, Pasadena, Cal 
ll.ro la Mallory a account, somewhat abbreviated 
• The ascent of Mr Lowe’s mammoth airship on 
Thursday last was by no means an ordinary occasion 
Hoi-dltonl scientific aeronauts bad In treatises and 
speeches positively demonstrated that It could not 
float Accordingly, whon on the ground, we 

«< re beset with Knitull.i.m udvlce fr om self constituted 
prnfessnrs and ni niosph. rlc voyager* to the effe. t that 
It wns madness to risk lh« untried experiment, and 
as to our friend* we were ridiculed, threatened, 
cajoled, bribed, and wept over liy turns 
“go we held a council of war with ourselves In at- 
tempted cool reason and positively could not see why 
sn Increase of rapaelty In a balloon must necessarily 
diminish Its efficiency, or that a greater range In the 
amount of gas to be evolved on the occasion, and in 
the number of sand bags to be retnlnod or thrown 
away according to tbe object of ascent or descent, 
should destroy control over the eloment to bo navi 
gated 

“Tb« few uncut ropes are held by strong arms, the 
enterprising workman who seems to desire an ascent 
on tbe edge of tbe basket Is Induced to get down and 
put a bsg of sand In hla place, the other two gentlemen 
who determine at the eleventh hour to acquire aerial 
honor* scramble In when the swaying has begun, the 
'last dying speech and confession' has been made, all 
hands let go— and we are off! We don't believe It, 
bowsver. In the slightest degree There Is no motion 
perceptible, and wo ourselves are ontlroly stationary 
Something to be sure Is the matter with the field It 
has dropped Perhaps that Is the reason why the 
crowd down below there Is making such a noise They 



are frightened, most probably To be sure, they have 
some reason, for It Is a rather alarming occurrence 
for the solid earth to rail down In that way, especially 
when all nature Is so calm, and the sun ihlnea eo hap- 
pily, and our ear la so nice and flxod Bo we feel 
budly about our unfortunate fellow beings who are mo- 
mentarily becoming smaller Suddanly a brilliant Idea 


belies us that we have actually begun the great ascent, 
end we forthwith begin to wave tbe Hags and hurrah 
and Jump No, wa don't Jump, for there Isn’t room, 
but we would It we could. The mites down below 
give cheer after cheer responsive, and run futllely In 
our course, sod we fly away 
“Although nothing oould have been easier than to 
have risen Immediately to a great height, yet as the 
lower braese was northerly and light, ws purposely re- 
mained In It, as thereby e deliberate view of the city 
and Its environs was presented that could not be hoped 
for once In a thousand times. We bad precisely the 
day, the hour, the current, end, above ell, the balloon 
for a bird’s eye Inspection of Philadelphia, so sailed 
calmly on, silent, end ravished with ecstasy At the 
altitude of three thousand feet we look down fondly 
on army's Perry, Darby, and the park, scenee of our 


house* of soml rural Moyamenslng. picturesquely 
Isle tod In green laksa and foliage Next we glide on 
over the great otty, seeming to lie asleep In that soft 
summer evening, with never a breath to disturb Its 
happy rest, aave the vague murmur of lifo which steals 
upward toward us, like the distant hum of invisible 
Insects. We are higher now, and to the naked eye 
vast buildings like the Continental are distinguished 
chiefly by their known position , but ns we pass along, 
the streets rad la to on all sides with mathematical ex- 
actness. bordered with faint green lines of foliage. 
The public squares are patches of verdant enamel, 
and the splroa point up at us with the beams of the 
sun shining from their whiteness until they only can 
be likened to the hoar-frost appearing on a window bt 
winter Per away Qtrard College la discerned In the 
distance as an anthill of marble dust, and Palrmonnt 
Is found In a fairy toadstool, with the Schuylkill curv- 
ing close to It like a silver thread dropped, perhaps, 
from the robes of Titan la herself But It Is perfectly 
In vain to attempt any description of this moat ex- 
quisite scene, which naught but the colors of the most 
gifted eould pretend to convoy to any who have not 
beheld It Indeed. It was all to us but a seeming pic- 
ture teen In an enraptured vision There was no 
reality shout It We were real, aud the car. but every- 
(OoHtinui it on pope m ) 


VERTICAL PHOTOGRAPHY 

BY CHARLES MONROE MAN5FIF. LD 


In recording scientific material, whether plants or 
their fruits, or any perullar material of which a rec- 
ord In picture Is valuable, the exact slxe la always 
desirable Various apparatus hove been constructed 
to support the camera and hold tha subjects, but tbe 
real eerrnt lies In the focus of the lens Any sub- 
ject placed twice the focal length of the lens from the 


lens, and the lens twice It* focal length from the 
tonal plane, will give a picture natural In slxe Vor 
example, s nlne-lnrh focus lens planed eighteen Inches 
from tha subject and the rocal plaue the lame dis- 
tance from the lens will give a natural slxe Image 
In focus on the ground glnsa without farther adjusting 
tbe earner* 


Nearly all actual Hm work Is done vertically This 
gives the operator the privilege of manipulating bis 
'under ground during the exposure without Inter 
faring with the subject Tbe object to be photo- 
graphed la usually placed on a glam support, which 
may be either plain or ground, and the back or under 
( Concluded on page iff ! ) 
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An internal combustion water pump 


THE INGENIOUS INVENTION OF H. A. HUMPHREY 


Wldraprrad lntamt has bra aroused In Buropeaa 
engineering eSroles fn • new type of pomp thnt has 
bM evolved by • well-known English engineer, Mr 
H. A. Humphrey, 

M. Inst, 0, B. It la 
baaed upon an an 
tlrely now principle, 
and la a revolntlon- 
ary departure bom 
existing practice, the 
noralty of the de- 
sign compelling a a 
much attention a a 
!ta remarkable eAel 
ency and eoonomy 
The pomp la 
baaed on the funda- 
mental principle of 
Internal exploalon, 
bat doe* away with 
all the oanal work- 
ing part* of » pa 
engine, anch aa the 
platon, connecting 
rod, crankshaft, fly 
wheel, two-to-one 
gear cams and bear- 
ing* There are no 
moving part* what 
ever except the tlm- 
pie mushroom UTBBBAI. OOKBUsTlOV WATIB 
reives, which open im. 

and close automati- 
cally, due to premuro changes, and die use of a fly- 
wheel la not n eocene ry bocauae a column of water, 
forming part of the water pumped, acta aa a recipro- 


cating flywheel. Tbs water column, which also acta 
as a platon, haa tour unequal strokes, such aa theory 
requires when expansion la carried to atmospheric 
pressure, These atroksa comprise long strokes during 
combustion and expansion aa well aa during exhaust, 
a shorter stroke during suction, and a still shorter 
stroke during compression There Is no valve across 
the discharge pipe at any point, to that the water has 
a perfectly free passage from the exploalon chamber 
to tha high level tank. 

The explosive mixture of gas and air Is Ignited, aa 
In the ordinary Internal-combustion engine, and In 
contact with one end of a column of water which fnl 
Bill the dual function of piston and flywheel and 
move* 10 as to draw In a treah combustible charge, 
to oompreaa tbla charge previous to explosion, to 
permit expansion to be carried to atmoapherlc pres- 
sure, and finally to ex ha oat the products of combus- 
tion, All these movements are brought about and con 
trolled by changes In the momentum, which occur 
naturally In the column of water Itself 

In order to explain the cycle of operations In a 
pump o the simplest type, a reference to the accom 
panylng diagram will be found useful. The pump 
proper Is built up from three main castings. There 
la the combustion chamber < 7 , the water valve ihamber 
V, and the bend B, which connecta the pump to the 
discharge pipe D, leading to the elevated tank K T 
The auction tank 8 T 1* extended to embrace the 
valve-box chamber, aa shown, so that there la free 
access of water to All the water valves V The last 
are plain mushroom valvea, opening inward, and held 
on their seating by light springs In the top of the 
combustion chamber Is an Inlet valve A, as well as an 
exhaust valve K Arranged between these two valvas 
la a simple Interlocking devlco, so that when valve 


A haa opened and closed It locks Itself shut, and re- 
leases valve X, and when valve K haa opened and 
cloaed It locks Itself abut and releases vnhe A Con 
■equently, each tlmo auction occurs In the chamber 
these valvea open In turn. 

For the purpose of demonstration, suppose a gaseous 
charge Is compressed In the top of the combustion 
chamber C, and la ignited In the usual manner by the 
sparking plug, which projects through the top casting 
or head of the combustion ihamber All the valves 
are abut at the inHtanl the charge Is exploded, and 



UOTIOMAL VIEW OF IITXXXAL C0K1UITI0X PUMP. 

the Inrrease In pmaure resulting from the eximnded 
gases force* the water downward In the pump, and 
sets the whole column of water In the bend H and dis- 
charge pipe U In motion The column of water attains 
kinetic energy while work Is being done upon It by 
the expanding gases, so that when those gases Anally 
expand to atmuepberlc pressure, the column of water 
may bo moving, say, 8 feet per second The motion 
(Cos (Insert on pope 367 ) 


RAPID TRANSIT BY BELT CONVEYOR 

A PROPOSED AMPLIFICATION OF NEW YORK'S SUBWAY 


The method of rapid transit by mean* of continu- 
ously moving endless platforms has never aa yet re- 
ceived the attention which Its unquestionable advan- 
tages deserve, for, within certain limits of speed, It 
possesses a capacity for carrying passenger* which I* 
so far beyond that of any existing system a* to place 
It in a class by Itself That the system has not been 
put Into practical application In the solution of those 
problems of congested city traffle for which It Is ao 
admirably adapted, can only be explained by the ex 
treme novelty of the method employed, the Inertia 
of that deep-rooted conservatism, which, even In thla 
strictly utilitarian age, exerts auch a powerful con- 
trolling Influence on human affairs. The construction 
and operation of the moving passenger platform is 
so simple, and Its great carrying capacity la so obvp 
advantage! are readily 
perceived even by the layman who may 
have no particular mechanical aptitude 
or training, and It la certainly signifi- 
cant that the proposal to equip a sec- 
tion of the proposed Now York Subway 
with a moving platform haa received 
tha Indorsement of auch men aa Henry 
B. Seaman, the Chief Engineer or the 
Public Service Commission, and of Hr. 

L. B. Stillwell, the electrical engineer 
who waa responsible for the electrical 
equipment of the Elevated Railroads 
and the New York Subway system. 

Iota rest In the proposed moving plat- 
form naa been recently revived by the 
recommendation of the Board of Hatt- 
mate of this city that a moving plat, 
form be Installed In a subway intend- 
ing aurora Manhattan Ialand from the 
Amt to tha Hudson Htvar below view ef W 
Thirty-fourth Btreet, and on tha front 
page of tha present issue la a seo- 
ttpaal Illustration, which show* the 
■antral character of the construction both of -tha sub- 
way and of the moving platform Itself, 

In those branches of our Industrie!, for the aeo- 
■ ote fca l operation of whleh it la absolutely nenurary 
that material be conveyed from place to plan at a 
maximum (peed qpd with a minimum post, It has 
been tend that than la no system of tnagportatlon 
Whleh ao perfsotly fotflUa these conditions aa tha bait 
eaaveyor Particularly la this true whan a great 
bulk of materiel, consist tag of men or lera finely 
divided unite, aueh aa ooal, iron ora, hid wheat, hart 
m ha rani to into «aaat$3ac vttft w toOa talar 


ruptlon ae possible and without ad? manipulation by 
hand In thl* system, an endless belt move* continu- 
ously In a given direction, and facilities arc provided 
for loading the material on the belt at any desired 
point and for unloading It therefrom at sny desired 
point of delivery 

The moving platform la nothing more nor less than 
a huge bell conveyor, In which tha material to bo con 
veyed constate of the teeming millions which consti- 
tute the passenger traffle of a great city, with pro- 
vision for loading tha paasengera at any point through- 
out tha length of the platform and unloading them 
while the latter la In motion The train consists 
of short Jointed platforms, coupled together and form- 
ing an endless chain which la kept In continuous 
motion This platform Is provided with transverse 
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■rata, and tt travels at a continuous uniform speed 
of twelve miles par hour For transferring the pas- 
ranger from the fixed station platforms to the seated 
platforms, there are Introduced between them three 
narrow "loading platforms" which move at differen- 
tial speeds. The first of these adjoining the station 
platform moves at three miles per hour, the next at 
■lx, and the next at nine miles per hour The paaeen 
gar who wishes to board the train, face* the direc- 
tion hi which It (a moving, steps onto the three-mile- 
par-hoar platform, and, crossing the other two sue- 
psmvaly, tehra us rant Tto sirasra of ths mu- 


tator or moving stairway, of which many are now In 
operation throughout the country, removes any doubt 
of passengers being able after a little practice to ac- 
commodate themselves to the speed of three mlloa an 
hour Involved In boarding the train 

The advantages of the arrangement an summed up 
by the Chlof Engineer of the Public Service Commis- 
sion arc as follows 

1 A vastly Increased capacity, and scat* for all 
IMuwengurs. 

2 There U no delay Incurred by waiting for trains 
at staLtons, a* the train Is always there and con 
stantiy moving 

3 Passengers may board or leave the train at sny 
point at will, and Instead of plating stations one-tblrd 
of a mile apart, as on the present Bubway, they may 


deed at any Intermediate point, and 
the construction may take the form of 
a continuous arcade 
In Its general conetruetlon (he tun 
nel would be similar to those built for 
the ordinary Hubway trafflt It Is pro- 
posed. however, tD build artadee 
throughout Its length, with store win 
dows at basement let, I, mid lontlnu 


say platforms At null street (Visa- 
ing, and If It be desired at one or 
more points botween them ticket 
booths and turnstiles will be Installed 
— an arrangement whleh would permit 
paasengera to board the curs praitl 
cally at any dealred point throughout 
the length of the aubsay 

7 elec trio Tim arrangements fur driving the 

platform by electrical power an aa ful 
Iowa Extending longitudinally be- 
neath each platform Is a pair of I- 
bexms, the upper flanges of which are riveted to the 
bottom of the platform, while the lower flanges serve 
to support the weight of the platform upon pair* of 
wheels, which are carried upou transverse shafts 
mounted at Intervals of 2 feet » Inches, upon concrete 
piers, sa shown In the engraving Between cuih pair 
of longitudinal I beams la carried a pair of horizontal 
guide wheels which engage a guide rail that senes to 
keep the platform In proper alignment At eviry 76 
feet, 10-horae-power motors are mounted on the floor 
of the subway, and are connected by a chain drive 
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CORDMOD TACTS ABOUT BALLSY'S COM IT. 

A fp» raua presented In a luudmiwil form inns' 
posulbl) Interest Hu- readers nT th. Hukmim. Amk»i 
can who wish to follow the inulur of Hallos' H comet 
In Ihi hi*M fig during Its prew nt aii|i<nr 


Scientific American. 

fled Willi Clio history of human thought and clvlllss- 
ilon Tit** HuptruUlloui dread with which It was re- 
garded In medieval and ancient timed swayed many 
a nionareh It wav Instrumental In forming the poll 
( ioa of lamls le Debonnalrn lu 837 It blued In the 


The Inal perihelion (tannage miurrul 
on November 16th 11! r < The prim nl 
|h rlhi lion pannage will oeiur on April 
dlith 1110 The pi rlliillnli dlatanin will 
be OW, and the oithillon dlalame a III 
he v, 10 The < (.< •ml rlclty la (l%7, ihe 
loriKlludi of usee tiding node la 67 deg 


16 n 


, Hie 1 


1 la 111 


0 Inclination of Ihe orbit 
Ik (162 deg 12 min +) 17 deg 46 
mtn -- the longitude of perihelion la 
inn dig + and tbo motion la retrograde 
lit other words opposite to that of the 
planet The diameter of the nucleus 1 an 
not of rourso be slalnd with anything 
like uniirnis at ihe present tlmr, but it 
Is not likely to noted IJOtHlO mile* 

At the end uf Kiliruary Piuf llarnnrd 
of Verkin Observatory estimated the tall 
to Is 14 000 non miles long Just Is fore 
and after Iterlhillon pannage the tall 
will be at loan! tbat long and probably 
longer The eomet In fast appronehlng 
Its perihelion point, or point nearest 
the sun where, as we hnve said H Is 
duo to arrive on April 20th During 
tile months of February and March, 
the earth and tbo comet arn racing on 
pntetlc-ally parallel orbits, 170 000, 000 
miles apart on opposite sides of the 


Tbo comet first crossed the earth s 
orbit about March lOtb at a point 
where the earth will arrive at the mid 
die of next October, but far above 
where the earth will be so to ejicak 
for It will be some 1 0,000,000 mills 
above the plane of the ecliptic In 
April the eomet will emerge from be 
bind the aun, and will become visible 
to the naked oye In the eastern sky 
before sunrise 

On April 20th, when the eomet will 
swing around the sun. It will be 67 
000, 00(1 miles sway from the sun lls 
velocity will be 28 miles a second Thi 
earth travels at about 19 miles a sec 
ond On May 2nd the comet will trav 
eras tbo orbit of Venus, some 6 000,000 
mllos above the planet In other 
words, an astronomer on Venus would 
And the 1 moot a far more Impressive 
spectacle than a terrestrial astrono- 
mer As It rushes on, Halley’s cornel 
will pass between tho earth and sun 
close to Its ascandlng node On May 
18th tho earth will be about 13 OOOOOu 
miles away from the nuelous or head 
as against 6,000,000 miles In 1836 lint* .m ih« ori 

Moreover, on May IKth iho earth will shown thu* 

be onveloiwd In the comet’s tall for a 
few hours A few days later the 
comet will be visible In tho western 
sky after sunset with a 15 deg nr 20 
deg splendor Aftor tbat It will speed away from the 
solar system The last glimpse of It with the naked 
eye will be obtained probably at tho end of June, It 
will not reappear for seventy avo years 

Halley’s comet Is notowortby because U was tho 
Brat comet tor which an orbit was plotted and a time 
tablu calculated It has a history more or less Identl 
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lion which was vsrltod after the Brent astronomer 
was in his grave 

A comet which hu reappeared regularly for over 
two thousand yean must be composed of fairly endur- 
ing stuff Just what Its composition may be, the 
I for the Oral 
to tell, for la MSS the 


t ronomlcal photography perfected 



1 ihe orbits flrrt mm the ccllfi 
the orbits indicate the pert Mow the aeUptif 1 
■ ftirfe RfcowM the dffim of tho oodlac. The ceto.it*! (Mtoomtrte) lonfKodo end 


sky when the Turks threatened to overrun Europe In 
1466, and when the Reformation was at Its height In 
1631 It struck terror to the Saxons under Harold 
In 1066, when they were conquered by William of 
Normandy This foar of tha middle ages was dis- 
pelled only when Halley made his great prediction In 
168a that the comet would return In 1758, a predie- 


TEX XXW AMXBTIE1 DUA2V9V0KTS, 

Thanks to two contemporaries devoted 
to Sonth American Interests, La Argen- 
tina and The Standard of Buenos Ayres, 
we are In a position to publish somo 
quite complete Information regarding the 
two new dreadnoughts, contracts for 
which have recently been secured by the 
Fore River Company Companion will 
naturally be Instituted between them and 
our latest dreadnoughts, the “Wyoming" 
and ‘'Oklahoma.” They are B0 feet 
longer, have about 3 feet mors beam, 
about a foot less draft, and their dis- 
placement la 1,600 tons greater Tho 

ships are as fully protected, and If ex 
pectattona are fulfilled, they will have 
two knots greater speed, a result to 
which their greater length and liner 
lines will largely contribute The 

armor plan appears to be about 
the same, with the addition, however, 
of a certain amount of special protec- 
tion against under-water attack. Be- 
laiue of tho emplannment of the two 
central turrets diagonally, the end-on 
Arc, both fore and alt, will be double 
that of our ships, the broadside Are 
will be about the same 
A study of the Inboard prodle for 
which we are Indebted to La Argon 
tlna, reveals a symmetrical disposi- 
tion both nf the gun and motive-power 
weights, nnd one la Impressed with 
the fact that, with the exception of 
Uih aftermost pair of gnus, the battery 
Is carried high above the water upon 
n lofty unbroken spar deck extend- 
ing some 460 feet throughout the 
length of the ship Another excel- 
lent feature la that the secondary bat- 
tery Is mountnd entirely upon the 
main deck, or one deck higher than In 
our own •’Wyoming" Hence, these 
guns should be capable of service In 
practically any weather In which an 
art Ion could be carried on The main 
battery Is mounted In two stepped 
turrets rorward and a similar pair 
aft and In tho two turrets placed 
in ichelon amidships Tho single 
military mast, hulft apparently of 
own Steel truiawork, Is placed ex 
artly at the center of the ship, and 
, below It are the engine-room compart- 
ments containing tbo propelling tur 
bines Immediately foro and aft of 
tho engine room aro the turret hoists 
and ammunition rooms for tbe central 
pair of turrets. Fore and aft of these 
are the two separate gets of boiler-room compart- 
ments, while fore and aft of these compartments, 
again, are the turret hoists and ammunition rooms 
for the forward and after pairs of turrets. 

Tbe separation of the one military mast from the 
neighborhood of tbe forward smokestack, bridges, con- 
ning tower and forward turrets to advantageous, In- 
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forward of the base of the foremast 

The position of the (1-Inch battery, with a protec- 
tion of 8 Inches of armor below and 6 Inches In front 
of It, must be considered Terr satisfactory, although 
the protection la not equal to the 9 Inches afforded 
to the 6-Inch battery on our latest ships. Excellent 
also Is the protection of the smokestack to a height 
of )B feet above the spar deck by a special steel plate 
lH Inch In thickness. 

The following particulars taken from The Standard 
of Buenos Ayres, will be of Interest The main armor 
belt will extend for 260 feet In the center, and 4 feet 
9 Inchea above and 2 feet 4 Inches under the normal 
water line, the uniform thickness being 13 Inches 
The armored band will extend 76 feet toward poop and 
bow to the barbettes, but with tho ttatc knos of 10 Inches 
only Above the principal belt of armor for the whole 
length of 400 feet there will be armor of 9 Inches In the 
lower part and 8 Inches In the upper part to the 

height of the main deck The bow and poop will also 

be protected by armor of 0 and 4 Inch™ respectively 

On the main deck there will be a casemate with 

armor of fl Inches, In which the 6 Inch guns will be 
placed The bases of the (hlmnoyg will be protected 
to 16 foot from the deck with a special sleol plate 1*4 
Inch thick The total wi Ight of the armor, barbettes, 

turrets ntL will be 7,000 tons The bottom of the 

ship will be protected against submarine mines with 
(MO tons of nickel steel The turblm engines wlU be 
In three separate and independent compartments, and 
the boilers will b« In six compartments, divided Into 
two groups The rapacity nf the roal bunkers Is 4,000 
tons and there will be tanks for IMO tons of petro- 
leum Tho turbines will develop 39 600 horse-power 
with 26 millimeters of pressure of air In the boilers 
This, with a displacement of 27 600 tons, will give a 
speed of miles an hour for elghl successive hours 
with Ihla speed the radius of atllun will be 3,800 
miles, at a speed of 16 miles the radius will be 7,200 
and with 11 miles an hour 10,100 miles. The cost of 
etch ship will bo *11.000,000 
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CQN1IITIONH roa 1910 

The Bciwmnc Amkchcan Trophy for heavler-than- 
alr flying machines was offered by tho Scikntific 
Amkhican for annual competition uuder tho rules and 
regulations formulated and promulgated by the Aero 
Club of America In 1907 

The first trial for this cup was held at Hammond*- 
port, N Y , on July 4th 1908, by the Aerial Experl 
ment Association of Hammondsport N Y The mini 
mum distance to be covered was one kilometer (3.280 
feet) The trophy for 1908 was won by Olenn M 
Curtis* In the “June Bug," he having made a night 
of 6,090 foot This was the Brat official public flight 
for a record roads In the United States 

The trophy was also won for the year 1909 by 
Olenn H Curtiss, who on July 17th fulfllled the new 
conditions of the competition for that year by cover- 
ing a minimum distance of 26 kilometers The actual 
distance covered was 26 002 miles In 62 minutes 30 
seconds, which was considerably In excess of the mini 
mum distance required 

Doth of these trials were made tinder the super- 
vision uf the Contest Committee uf the Aero Club of 
America 

In accordance with the deed of gift which pro- 
vides that tho conditions for each contest for this 
trophy shall be made progressive In their severity of 
test In ronformlty with the progTees of aerial navi- 
gation, the conditions to be fulfilled by the next per- 
son entitled to have his name placed on the trophy 
shall be a flight of not less than 40 miles across coun- 
try The contest for 1910 most be held within the 
United Static, 

sulks oovKBRino coMFtTmoffa ran TUX scnnrnrio 
akbicak Taomv roe 1910 

1 The trophy Is to be the property of the clnb 
end not of the members thereof, except In the event 
that any one person shall win the trophy three times. 
In which cue It le to become bta personal property 

Should the trophy be won by the repreeentattve of 
tome foreign dob affiliated with the Aero Clnb of 
America thrungh membership to the International 
Aeronautic federation, It shall be held in the custody 
Of each club, hot It shall he subject to oompstltloc 


nnder tho same term* and conditions as If It wen 
•till held by tho Aero Clnb of America. Should the 
holding dob, for any reason, be disbanded, the custody 
of the trophy shall revert to the Aero Club of America. 

Should a contest ur trial under the rules not be held 
within a year from the date on which a foreign com 
petlng machine shall have won the trophy, the foreign 
aero clnb having possession of the cup shall give up 
Its custody of the same and .shall return the cup to 
the Aero Club of America, In order that the compe- 
tition or trial foT that year may be held In the United 
States of America 

The conditions nnder which the competitive tests 
and trials shall be made shall be determined by the 
Contest Committee of the Aero Club of Amur It a and 
such conditions shall be made progressive In their 
severity of tost, as far as possible, In order to foster 
and develop the progress of the art of aerial navlga 
lion 

II All beavler-than-elr machines of any type wbat 
ever (aeroplanes helicopters, urnltboptnrs, et< ) shall 
be entitled to compete for the trophy but alt machines 
carrying a balloon or gas-contalnlng envelope for pur 
poses of support are excluded from the competition 

III In order to compete for this prise the con 
testant should Bln with the Aero Club of America a 
formal entry, addressed to the club at its headquar- 
ters In New York, dec taring his Intention to compete 
for the trophy Whether the trial Is to be made at 



tbx (cronnc akiaioai flyuo machux 
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a recognised aeroplane meeting or nt a special trial, 
the contestant should Indicate the date upon which 
he seeks to make a flight He must also de|>osll the 
amoubt uf the fare from New York to the place of 
trial, and return 

A reasonable time must be allowed for the repre- 
sentative of the club to reach the place where tho 
aigbt Is to be held If the trial Is to be made within 
26 miles of New York city, the amount of the fare 
will be defrayed by Hie club la case the Contest 
Committee find that the place of trial la too far dis- 
tant, and they are unable to arrange to have an off) 
rial present, the conies taut may be required to hold 
the trial at some convenient place mutually to be 
•greed upon 

IV The person or committee having charge of the 
test ur trial shall make careful measurements of tho 
distance covered by the flight, and shall prepare a 
written report of the lest or trial, which shall be 
delivered to the Contest Committee of the Aero Club 
of America, and In sucb report sball state fully 
whether In his opinion the machine can be handled 
with safety, and, as far as possible, he sball determine 
the speed attained during the flight. He sball also 
tak e Into consideration the question of stsblllty snd 
ease of control, and he shall state In hi* report weather 
and wind conditions. 

V The flights will be made In as calm weather as 


possible, but the contest commlttoo or Its represent* 
tlve will at Ita discretion order tht flight to begin 
at any time It secs fit, provided the velocity of the 
wind does not exceed twenty miles an hour The raa 
chine mny start by running on the ground or upon a 
tnuk nnder Ita own power, but no special launching 
device will be permitted There Is no requirement as 
to the height above the ground at which the machine 
must fly 

VI Complete tpoclflcstlone of the competing ms 
chine, giving weight, supporting surface and power 
of engines together with • description or tho beet 
trial of the machine, shall bo forwarded to the Con- 
lout Commlttoo at or before the time of making entry 
for the contest. 

VII The trophy shall be awarded for the year 1910 
to the contestant making the longest cross-country 
flight during the year The distance covered must be 
at least 40 miles as I he < row flies, or to a point 10 
miles distant, reluming to the point of departure 

The trophy ahall nut be awardi-d unless formal 
entry for the same has ts-en lodged by the bona /fab- 
owner of the maihlni with the Contest Committee of 
the Aero Club nf America In accordance with the 
conditions elsewhere specified The name >nd record 
of the successful contestant shall be appropriately In- 
scribed on the trophy 

VIII All testa and trials shall be under the offi- 
cial supervision and direction of the Aero Club of 
America, and all questlona that may arise In regard 
to such contest or trial shall be decided by the Con- 
test Committee of said club, and Its decision In all 
questions of dispute shall be Anal, and without right 
nr appeal (o a court of law or equity 

•X In rose the Contest Committee Is unable to de 
ermine whleh machine has made the beat perform 
me during tho year 11410 It shall arrange that a com 
etlllou between such machine* be held, and tho ma 
blue making the boat performance In such test shall 
Jo awarded the trophy for the year 

X No trial or lest for the year 1011 will be allowed 
until Iho rules governing the competition for that 
year have been promulgated 
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XI BIUBBXB’* PBOBLXM. 

lo the Editor or the BriEsnric Am uhic an 
Kererrllig to Mr Rtederer's puzzle In the BoixsTino 



* ny uf laying out this puzzle I started with No 1 
horizontally and used all the figures up to 16 Then 
I took 4 and used what I could, then 3 4, 6 8 and 
T sui ccsslvely which I* about all there la to do 
Wraverly Iowa H N WoonroiD. 


The ( urrrai NnpplrmeDt. 

W P Drenpcrs ixcellent i onsldcratlon of the arti- 
ficial silk Industry Is concluded In tile current Htirrue- 
ulnt. No 17Kb Attenllon has been again directed to 
the possibilities of radium as a curative agent by 
Sir William Ramsay and Mr Lauder Brunton For 
this reason an arllrlr on the subject In the current 
Btrmurm should bo read with Interest Lucian 
Fournier dew rlbes the freezing process which was em- 
ployed In the construction of the Paris Bubwny Tho 
case of Wright versus Paulban, and some extract* 
from affidavits and Judge Hands decision In the case 
of the Farman and HMrloi aeroplanes Is corcluded 
II. Thurn writes on airships, wireless telegraphy, and 
atmospheric electricity Most Interesting In an article 
by T Kume on Japanese pearl culture, In which be 
considers the pearl historically In Japan, mention! the 
Oriental bivalves which produce the best pearls, and 
then describes In detail the method employed by Mlkl 
moto ror the artlllclal culture of pearls Borne experi- 
ments on the expansion of air by heat are described. 
Automoblllsts will read with Interest an article on a 
variable stroke gasoline motor Prof T J J See 
contributes a thoughtful paper on the origin of the 
lunar craters, In which he endeavors to show that thaw 
wonderful craters may be explained by the Impact of 
some sort of projectile* W Nernst contributes an 
article on general and physical chemistry lo the last 
forty years. 
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in Paleolithic time* It la evident In 
the art of the ancient*— Assyrian 
Qroclan, Rgypllan Hlntorlc lnvestl 
(ration shows that all peoples, how- 
evor savage, have uniformly used by 
prefereme not only one but the same 
hand- the right It Is said that soma 
race* to-day manifest either handed 
ness, but this Is In the last degree 
doubtful Such statements have, for 
example, been made concerning the 
Japanese— that they are by law and 
practice ambidextrous. But Baron 
Komura has given positive assurance 
to th* contrary Sir James believes 
It doubtful whether "strictly speak 
Ing, complete ambldextry exists In 
any fully develoimd and civilised bu 
man bclnga, though sometimes very 
close approximations to it orrur" 

Most human beinga, then, are right- 
handed, though of course, there are 
those of great intellectuality and 
force who are ambidextrous having 
educated themaalvas to thla end, and 
are exceptional by reason of the pe- 
culiar and special training they have The Parthenon taken with aa ordinary camera, 

undergone The origin of right hand 

edness will bo found, l believe, to lie much deeper groat artorles are len-elded, though In the prlraor 
than the Individual's voluntary selection whether he dial organism from which we have evolved them 
will use his right hand or his left, or whether be will Was, it seems, no such symmetry The savage, 

he ambidextrous, the reason la to be found In human from ttmo Immemorial, has prole* ted bis heart with 

t his left, h Is 

shield arm. L ' ' 



til lc I ho left brain p 
iirltonal differences 
Itb and contingent 1 

spheres The left brain, In all right 
handed people, la more highly devel 
oped than the right brain It Ip said 
that this greater development of the 
left brain In the right handed Is so 
because the heart 'being on the 
left side of the body, sends its blood 
with greater force and directness to 
the loft brain. It does send the blood 
more dlreclly into the left side of the 
neck, but the How of blood gt the 
base of the brain Is so equalised In 
lha “circle of Willis," Ihal the theory 
here stated can hardly he aoceptod as 
conclusive Besides, It Is contradict- 
ed by rho cases of left-handedness 
<*hlih make up about four per cent 
of humanity) In which the heart la 
on the If ft aide, precisely as with the 
right banded 

An extremely Important anatomical 
consideration Is that In right-handed 
people the “apoerh center" la situated 
In Broca's convolution In the cortex 
of the left frontal lobe, while In left- 
handed people the speech center Is in 
the same position, hut In the right 
frontal lobe Now H has been found 
that damage to Broca’s convolution in 
the left hemisphere deprived the right 
handed man of apoech, which Is unimpaired In the 
left handed man under the same circumstances, ths 
left handed man would suffer In the same way, wore 
[Continuid 0* pagt £68 ) 
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THERMAL TREATMENT OF STEEL INGOTS 


BY J. F. SPRINGER 


There aie two considerable Imperfm tlnns which ac 
comitany 1 In (listing of steel Ingots The more con 
mill iiiiiih one In thui of ihi pipe Thin la a conical 
cnilly whhh forms in lln ni*P< r portion In Ft* 1 
we haw In tin mnlir two longitudinal alaba taken 
from ril.il IngntH wlifili oxhiliit tin pipe very 
(li Ullv I III IISIIHl explanation of this curious 
ful million 11 1,111 lis U as u . .iiwquonee of con 
hail mil \ mold full of molten metal <au 
lull U lull when I hi Ingot has cooled off 
lln ie |h In fsil a 10I11 metric Iona of iierhapa 

1 |a r 1 cut II11I this does not account for 
Die form of Die pipe Why should It he eonl 
calf It has been suggested that iierhapa con 
tra* lion at the nionu nt of solidification con 
trola this matter To this, however, the an 
swi r la mndc dial xruy ibhI Iron expands at 
this Minim nl 'ml vet It forms a pipe 
Wlnlliir sleel 1 xpunils 111 iiintraits in the act 
of fin dim no mu status to know with any 
i< rlulnli Mill sloel (nxot s farm decided 
pipes us uny 
I'rof llowe Iihh 
whlili may help ns somewhat 
coedliiRly lint slia I Ih teemed Into the mold 
It finds the walls mill bottom of that mold 
at n very low temperature, comparatively 
Them molds luvolvc quite a large moss of 
material as may be understood by uotlng the 
BiitMataiitlBl Charaeler of those shown In Fig 

2 Ihilr luollnx effect Is consequently a 
considerable factor The Oral solid melal of 
this cooling Ingot will conetltulo a shell 
conforming to tho sides and bottom of the mold and 
containing a heavy mass of molten steel Now, 
whether eiiwnslon or eontraitlon takes place at tho 
very moment of freeulng, the steel of this obeli will 
undoubtedly atnadlly contract As tills goes on. It 
meets reatslance from the weight of the liquid within 
Prof Howe thinks that at times the elastic limit will 
be exceeded There would thus arts! a tendency to 
a "set," with the shell upon final cooling larger In 
cross section than would otherwise have been the 
caao Of 1 nurse, the solidifying material contacting 
with tho shell on the Inside will (ling to It And 
further, one may conceive that, an the shill thickens, 
auccenlro layers will come to normal temperature 
with expanded crosa sections, for reasons similar to 
those 1 nut rolling tho outer shell If so much Is 
granted, It In easy to see that there Ih a tendoncy to 
leave 1 he region of the axis empty There la, how- 
ever, another teudemy at work seeking to nullify 
this. This Is the gravitation of the fluid metal Thla 
tends to Dll up the pipe al the bottom And so the 
lower portion of the Ingot be«omos solid throughout 
Hut this transference of material from points above 
to potntH below impoverishes tho upper portion, with 
the n null that a pipe really forms, and that It is 
more extnnshe lu <ross section aa one ascends 

To eliminate (lie pipe many procedures have been 
employed Those divide Ihimiulvee Into the mcthaul 
cal methods and thermal oues. Perhaps I he most suc- 
cessful process whkh has yet found Its way Into com 
mercial praillio Is the Marmot procedure described 
In nn ankle by tin author In the Hi ivstimi Amkhk as 
for May .> 9111 , I'lU'i Methods, such as this, operate 


with a view of eliminating the pipe through the forc- 
ing In of Us walls upon themselves while the In- 
terior of the Ingot Is In a liquid or plastic condition 
The elaborateness of the apparatus uecemry, and the 
length of time required, are serious considerations 


which operate against some, at least, of the mochanl 
isl processes But efforts have been made to solve 
the problem by thermal means. If the steel at the 
top could be kept highly liquid unUI the lower part 
of the Ingot becomes solid, then with such a reservoir 
perhaps the pipe could be progressively flllod up' a* H 
formed Upon some such fundamental Idea the ther 
mal processes depend Krupp la said to have poured 
molten slag upon the tops of tho Ingots Apparently 



Fig. a.-~Hau\eur’s overflow awtliad ol pouring Ingots. 

but little Is known of the measure or success. This 
might, iierhaps provide a good method The slag 
would rurnlsh considerable beat Ita lower specific 
gravity would prevent any mechanical penetration Into 
tho steol of the Ingots It has been found that, If 
Ingots are cast, having a considerable taper with the 
largo end up, the pipe will be reduced In fBct, a very 
considerable shortening has been accomplished In this 


way Experiments have been triad whore the metal 
was steel, dne, and wax. All allow Improvement No 
doubt thla effect la due to the retardation of tho cool- 
ing thus effected at the top by the provision there of 
a larger mesa of metal. That la to say, the pipe la 
shortened If cooling la accomplished from be- 
low Thera la, however, a strong objection 
thla method In that, although Its length la 
located In the large 
metal In pro- 
Its corrective In flu- 
la thus discounted somewhat There la 
another objection on the wore that thla 
method would Involve ( (implications In strip- 
ping the molds from the Ingots. However, 
the top la of 
by certain 
It has been 

found that by Introducing this compound by 
means of a rod Into llm upper portion of an 
ingot, the pipe could be somewhat shortened 
the consider- 
able heat set free uiion the chemical reaction 
taking place between the thermit and the 
molten steel The experiments with wax In 
gots landed out by Profs. Howe and Stough 
ton give evidence in the same direction An 
account of theso experiments may be found 
In an article by the present writer In tbo 
SmvTinc Amish am for April 24 th, 1 # 0 ». 
where tho marked difference In the length of 
plpo offei led by resting with I he big end up 
and tho reverse Is well shown by Ingots Nos 
4 and f> In tho cases of Ingota Nob 6 and 7 we have 
the contrast realised by keeping the temperature hot 
at the top and cool at the bottom and idee nrita 
The difference moaaured In percentage of Ingot pre- 
served from piping amounted to 48 pur rent Thla 
advantage of nearly one-half the whole Ingot was In 
Tavor of the hot top Of <oiirae, these experiments 
were carried out In wax and not tn steel At the samu 
time, they have their weight as (oriohornttve evidence 
Borne years ago exporlmt ota were tried with steel by 
what may bo called the overflow method This Is 
Prof Sauvcur’s prot-uss A number of molds were 
arranged In a way not unllko that disclosed In Fig 3 
By pouring continuously luto the one on the left 
all may be filled It was thus found upon one or more 
occasions that the first and second Ingots whose heads 
were for the- longest lierlod kept hot and provided 
with liquid supplies of steel, disclosed no pipes The 
next two had small pliies. Involving about 4 or 5 per 
rent of the Ingot length 

Now all thcao experiences prepare us to expect a de- 
cided success front the Rlemnr hot top process as used 
tn Germany This Inventor appllps a gaa furnace to 
the Ingot top Apimrently, however, others hBd bad a 
similar Idea. It would seem (hat their processes re 
reived but Inconsiderable attention Now Rlemcr not 
only applies bis furnace but he applies It at onee 
Further, he provides an Immense supply of heat llo 
thus prevents any tendnmy to the formation of a 
cruat over the top However whether wc understand 
why It should seem necessary to furnish heat not only 
In great amount but with great promptness the fact 
(Concluded on pagi Jll’i 1 
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Wb*n we consider that with the exception Of the 
Class mammalia, practically every creature dwelling 
upon the earth at the pruaent moment began life 
within the walla of an envelope popularly termed an 
egg. It become* clear that the appellation mutt do 
duty for a very varied aaaemblag* of objects. Not 
many people are aware that even the mammalia (or 
anlmala that aucklu their young) Include aeveral egg- 
layer* , yet tuch la undoubtedly the caae These 
strange creature* are all native of that cootlnent of 
animal cnrloaltlea, namely, Australia, although two of 
them— the echidna* — are also found In New Guinea. 
Theae echidna* are queer ant-eater-like animals, of 
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whose habit* comparatively little seems to be known, 
save that they subsist mainly on lnaeets, and that they 
really do lay egg*. 

Much more detailed aocouat* are extant respecting 
the habits of the duckbill OrnilhorJiymhm para 
<tomu (as science term* It) 1* not unlike a gigantic 
mole In shape, save that It po mmag es a remarkable 
tall and feet and bill of duck like design It* habit* 
doaely resemble those of th* oommon water rat. Fre- 
quenting the streams of southern tnd eastern Austra- 
lia, It makes Its nest In a burrow In the bank Here 
Mother Duck-bill lays two white, flexible-sholled eggs, 
about three-quarters of an Inch In taagth When first 
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hatched, th* tiny duck-bills are both blind and naked, 
but In prooesa of time they acquire the adult charac- 
teristic, and Inue from the nest hole to feed and 
frotk in the river with their parents 
Leaving now the mammalia we And that all known 
birds lay eggs, tho largest being that of the ostrich 
Many of theae eggs come from Africa, and after being 
scratched, painted, "poker worked " or otherwise 
adornud, are used for decorative purposes. Thus we 
are all familiar with them, and can realise that the 
contents of one would form a bountiful meal But 
the ostrich a egg would have appeared quite small be- 
( Continued u* pope m ) 
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MOTOR-OYCLE AUXILIARY FOB BICYCLES 

A power attaihment for bicycles has recently been 
Invented whlfb calls for no utruiturnl nlteretlons to 
be made In the ordinary bicycle and whlcb can be 
attached or detached In a Tew minutes The device 
comprises a small auxiliary abed JO Inches In dlain 
eter fitted with a light motor which Is connected to the 
rear wheel ol the bicycle. An Ingenious pivoting 



arrangement allows the wheel a pocullar lateral and 
vertical movement, so that the steering of the ma 
thine la In no way affected and permit! the wheel to 
glide over obstacle! or rough ground without trans- 
mitting any shock or vibration to tho rldor 
The motor Is a small atr-oooled. borisontal, two- 
stroke engine with a apotlally designed hub to which 
the power Is transmitted through a six to one reduc- 
ing gear The magneto ignition and vaporiser are 
mounted on the same piano, and In line with the en- 
gine, so that the whole Is rendered very compact 
The engine la valveless, the Inlet and exhaust being 
governed by ports, sltornstely covered and uncovered 
by the piston It develops 1% horse- power 

To attach the motor wheel to the ordinary cycle. 
It la only necoasary to remove the nut of the back 
wheel spindle on the chain aide of ths machine, and 
to attach the frame of the auxiliary wheel to the 
■plndle and bolt It U|i— an operation occupying a few 
momenta A single-lever regulator controlling the 
motor la clipped to the handle bar. the connection with 
the motor mechanism being a flexible wire This sin- 
gle lever controls tho action qf the engine to a nicety 
The wheel complete weighs only SB pounds, sad 
the motor Is capable of driving tho bicycle at an avor- 
age speed of 16 miles per hour on an ordinary road, 
with a maximum speed of about 18 mllrs on the level 
The fuel tank In tho mud guard la of sufllctent capacity 
to carry the motor 100 mile* 


Contact between the free carbon and the xlnc elements 
Is just broken by a small pellet of paraffin, and the 
liquid Is retained between them by capillarity 

Tbs electrolyte comprises a saturated solution of 
calcium chloride which has been expoeed to the air. 
being hygroscopic It will absorb water until a cer- 
tain equilibrium strength Is obtained, tbls factor de- 
pending on the humidity of the air and the tempera- 
ture. The electromotive force of each cell differs from 
one volt by only two or three per cent If exposed to 
very different conditions of temperature and humid- 
ity, but It has been kept steady to within 0 1 per cent 
for two or three consecutive days. 

In conjunction with an electrostatic voltmeter, tho 
battery la very convenient for tbe following purposes 
In all experiments Involving the use of a quadrant 
voltmeter, as the needle can be charged to auy desired 
voltage np to 1,000 volts, since tho battery Is so de- 
signed that one or any number or ulemants can be 
taken, for the comparison and calibration of electro- 
static voltmeters, for tbs comparison of capacities, 
and for the measurement of high resistances by tho 
method of discharging a condenser through them and 
noting the time taken 


BBT10T0B IUB FUI iUU BOXBI. 

The problem of so designing a Are alarm box that 
It can be opened and operated by any one in an 
emergency and yet will tend to prevent the sounding 
of raise alarms. Is one that has engaged the attention 
of inventora for many yaar* A very Ingenious solu- 
tion of the problem I* prosentod In the accompanying 
Illustrations. The alarm box la closed by a cover 
which bas to be raised as shown In one or the Illus- 
trations to permit tbe operator to Inaert his hand 
through an opening and releaae the alarm median 
lam At the momont of the release a baudeuff closes 
over the wrist of tbe operator, as Illustrated In an- 
other photograph Tbe handcuff Is not chained to the 
alarm box; for this would make a prisoner of tbe 
operator of the alarm, whoso services might be badly 
needed at the Ore Instead, however, the handcuff 


should be of valne to small aa well as largo dealers. 

taking one cap at a time from the magaxlne and press- 
ing it flnnjy Into plnoe on the top of the milk bottle. 
It not only adds to cleanliness In dairies, but saves 
time, Inasmuch as It la many times more rapid In 
the operation of capping bottles than the human 



FOBTABLB BOTTLX-OAFFUfO KAOKIBg 

hands. One ty|ie Is portable and Is operated by a 
quirk squoexe of tbe handle Tbe oilier type consists 
of a battery of tappers which will operate to cap a 
number of bottles at on re The magaslne lakes the 
caps In packages from tbe machine which made them 
and obviates the necessity of handling the cap Itself 


UMBRELLA (BBLTEB FOB AUTOMOBILE! 

It la Impossible to enter a vehicle on a very rainy 
day without getting wet, because the umbrella must 



A new and Ingenious high potential primary bat- 
tery. the purpose of which Is to supply electric charges 
at known iratentlala, was recently exhibited before tho 
Hngllsh Physical Society The positive element of 
each cell consists Of a small carbon rod, while a atrip 
of pure sine comprises the negative element, the eleo- 
trolyte being a solution of calcium chloride 
The connected ends of tho elements, which are 
mounted In parallel rows of B0, are burled In paraffin. 



serves merely for Identification It Is made of such 
form that It cannot bo concealed under the coat sleeve 
and It betrays tbe sounder of the alarm to the gen 
oral public, and Is an honor to a man unless the 
alarm la a false one Not until the Are chief hai 
arrived with a special key to lit the handcuff may 
the device be removed This system Is also applica- 
ble to boxes which are locked. It frequently happens 
In such cases that the keys are loaned out and It la 
Impossible to determine who sounded the alarm even 
whan It la known whose key la missing 


U AFFIX 0 MUX BOTTLH BY MA0HIMB. 

Greater precautions must be taken In handling milk 
than any other form of food, because It Is such an 
excellent medium for breeding germs Hand Work U 
always objectionable because of poalble oon lamina- 
tion from unclean fingers. Heretofore milk bottles 
have commonly been capped by band. Now a simple 
machine has been Invented for doing this work which 



be lowered before one can atep Inside Surely tt Is 
lust si necessary to provide vehicles with some sort 
of a shelter, such as the awning of a store or the mar- 
quee of n public building However, anything project- 
ing from tbe side of a vehicle would be objectionable 
Tbe difficulty Is surmounted quite cleverly In tbe au 
tomoblle, whlcb Is Illustrated In tbe accompanying 
engraving. A collapsible awning Is attached to the 
top of tbe antoniobllo, and also to tbe top of the door, 
•0 that when the door U opened to admit the pas- 
senger or to allow a passenger to alight, ths awning 
will open and protect him from tbe rain while he te 
raising or lowering his umbrella. Whan the door la 
closed, the awning shuts up Ilka a tan. 
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thin* else Was * midsummer sight's 
dream, it «u only tqr u effort of na- 
•on. or when, tbroneb ft powerful glow, 
we distinguished animals la motion, that 
we realised the home of etvea hundred 
_ thousand Souls to be other than a ml- 
— | eroscopically beautiful tor 
‘ "When nearly shore the office of t 
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Delaware, at an attitude 
ills Here we Termed the 

could eee with the naked 

W1BELE8S TELEGRAPHY. -ITS PBO-' U ** n ^ tom ° f l1 ?* “ d l *. Uh * 
iasd Pr«i«u Cnodiiio* an vau AfouMdio screw- : larie spyglass clnerly distinguished the 
SSlfhfSlT^^JSf fin - 1 greet stone. In Its bed 

j "Indeed, one of our fellow voyagers in* 
I slated upon It that he observed the mo- 
tions of the flsh. Certain It was that the 
ripple of the plying steamers was most 
marked, and then we turned to the ship- 
ping Having taken a patriotic 

squint at the Island of Smith, and the 
•till more celebrated Tlnlcum, we reached 
the Jersey side at five minutes past six, 
observing Camden in all Its glory The 
ourrent took us more directly toward the 
eaat, and we for half an hour or more fol 
lowed closely the Camden and Atlantic 
Railroad, which could only be dtetln- 
gulahed from the turnpikes by the aid of 
a glass. In the moving panorama, the 
fertile fields of Bast Jersey formed a 
moat beautiful portion with the Ranoooaa 
and Co per’s Creek winding anakellke 
through wee oblong lnmlosurea, dis- 
tinguished only by the different colon of 
ripe wheat, growing corn, and other to- 
kens or peace and plenty Toward the 
ocean, a bank of cumulus clouds rose up, 
and in the west the ilty was growing 
dim. Wo pmised over Haddonfleld and 
near Long-a-roralng and Waterford, thea 
began to go much higher and fatter, hav- 
ing passed right through a fleecy cloud 
Beneath us streti hed almost Interminable 
pine foresta, with tho white sand 
Himrkltng hero and there In tluy patches 


This Car at $850 Has 
Three Times That Value 

The lonodhle ScWbt Three Purpose Car a m 
*wd a u; oh of a three ftyUe as eny car oi 

ft * 

Bwn mMola mthcb, it m Lamm cim ■ on* — 
RuaebaS- FemJy Cer— Dvlrvrey Cer Rceddr 
converted bom nne «yle In enodwr a i mamm 
thee. The purchaser of thu 

INVINCIBLE SCHACHT 
THREE PURPOSE CAR 

tadi three tames si mech nee (or hie car as the owner 
ol any orher mechiae. Yet he peyo bo awn than 
many others have for care which for any one ol the 
three mrooeea for which the Schecht car cao be mad 
oMnfartnry Its an ideal car for li'mnin 


appeal to you You owe 
- ..Je thn 1910 tnelanoo to 
rnlmce and ralna befora 
WO Bfl' 

each of t 

Car or Delivery Cm it 

dollar* more. Our catalog wtU gtvr you the (Mat 
of Oi coaUroctioc that wiH analile you to do eolctath 
gently henj /or II today 

THE SCHACHT MFG. CO. 

*7M Sprtag Grave An 


to compare due three^n-ooa car la 
lull Hvie wsh any Rim»boolTam^r 


AMERICAN 

HOMES AND GARDENS 

CONTENTS FOR APRIL, 1910 

“Springtime" . Cover 

A Good Flack you Rock Plants . Frontispiece 

Rock Gardens i Jiy Charles Downing Lay 1*3 

Thf Homes up Four Architects in the Middle West 

By Francis Durattdo Nichols ttj 

Decorations AND FurMSIIINgh For the Home — The Window Curtain 

By iltcc M Kellogg 13a 

The Simmer Home of K C Stanwood, L«J . Kennebonkport, Me 

Jty Henry l/awley 134 

Furniture for the Home By Esther Singleton 136 

Ai'Tomopiung — The Closed Car By Stanley Yale Biach 138 

An Interesting (.roup of Stucco Houses, Costing from Two 

Thousand Dollars Upwards . 1 40-141 

The OonKi m Tapestry Works By Frank Brown 14s 

Winter Diseases of House Plants , 144 

Furnishing tub Apartment— IV The Bedroom 

By Lillian Hamilton French 145 
The Handicraftsman — A Combined Grandfather Clock nnd Book 

Cano , By .1 Bussell Bond 148 

Tm Residence of Stephen I, Bartlett, Ksq . Chestnut Hill, 

Mass By Paul Thurston 149 

Dampen Notes By Charles Downing laiy 153 

The 11 h kct of Colorkd Light on Vegetation By Jatqnes Boyer 154 
A Novfl Method of Growing Potatoes By S Leonard Bastin 156 
A Protected Grape-Fruit Grove in Florida By C M Berry 158 

Tiif Home Vegeta hi e Garden By R P Powell 159 

The Double Flowering Cherry By D Z Evans, Jr 160 

Garden Com])rtition for 1910 American Homes sod Gardens for May 
Editor's Note-Book Correspondence 

The Production of a Black Color on Brass Pepper Cultivation In India 


FtMlsM IMftty by WH01 4 C&,h&, Mi Sw*iw«l*!lew Ytifc 1 wrlw tt?**** 


w« were at thla time at the highest altl 
tude attained during the trip, about three 
miles, and moving to the east st the rate of 
at least sixty miles an hour Here the earth 
appeared convex Instead of concave, a 
phenomenon often obsurved and ac- 
counted for, but none tho leas curious, and 
the spirits of the party became almost as 
high as the barometric location of their 
bodies We Individually got up the lad 
•der Into the hoop and Insisted on sing- 
ing songs, which, owing to tho rarefaction 
of the air and the or ho from the balloon, 
had quite a stentorian offset At this 
point, as we were far above the smoky 
hase surrounding the earth, and also the 
region of clouds, tho sky looked more 
beautifully blue and vivid than can be 
conceived. The moon was almost as 
bright as It Is usually at night, and the 
sun, which was nearly set to the poor 
people below, gave to the few clouds tints 
to us hitherto unknown 
| “We may hero mention that during tho 
voyage wo brought 'Bol' up and down 
several times, thus having a variety of 
sunrises and sunsets within the space of 
minute* The atmosphore. even at our 
greatest elevation, was not so cold as was 
.expected. owing to ths rays of the sun 
being generally refracted from the boxy 
clouds below The chief physical maul* 
f ns tat Ion of our situation was In the ears, 
for when detrend In* from a more rare- 
fied to a denser atmosphere there was a 
wh luting, much like that in the diving, 
and from the same aauae. 

“Although It had been the aeronauts’ 

• intention to reach the ocean, which now 
'was visible, tbs sails on It being seen by 
the telescope, yet a delay of two houri, 
occasioned by the vastnsos of the prepar- 
ations before starting, limited the time 


was most prudent In reference to the ae- 
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baik toward tin* pump. and gala* vrloi 
lly In thla movement until llu. water 
roni ho* the livil of the exhaust valvt, 
whlili It Bhuta by Impact Th« result la 
that n certain quantity of burnt pmduitB 
of cnmbiiHtlon bn onus Imprisoned In 
the cuRhlon fquue F uml the < ticrgy of 
the moving inluinn la eipendid In 10m 


\nlio h llu iirt'KHiirn In tin epore F la 
oux more almoeiilu rle, and further 
moMiuenl of the wati r opena vbIvo A 
by nut I Ion ngalnat a light apiing, and 
drawn In a fresh gnsaous charge If there 
wore no friction the water would fall 
to the aame level aa that from which the 
hurt upwnrd motion Hlarlnd, but thr 


the combustion chamber wlilih Is then 
Ignited at the moment of maximum com 
preaulon, and the same cycle of opera 
tlnna Is repeated 

The Ignition Is timed by a small an 
paratus somewhat resembling an ordln 
ary engine Indicator, whlrh closes the 
electric Ignition circuit at the point of 
maximum compression, an ordinary small 
battery, trembler coll, and sparking plug 
as are used In automobile practice 

fn starting the pump for the find lime, 
compresard air Is allowed to flow luto 
the combustion chamber until the volume 
of air Introduced la rather larger than the 
usual charge. The exhaust valve fa then 
suddenly opened by moans of a band 
fever, and the escape of the compressed 
air permits a movement of the water col 
nmn, which gives the cushion and auc- 
tion strokes, and so draws In a fresh com 
bnsllblo rharge. which, when the current 
la switched on and consequently fired, 
starts the pnmp working regularly When 
the pump is stopped In tho usual way In 
rsgularwork.lt always stops with a fresh 
charge of oxploelve mixture present In the 
combustion chamber, so that It la only 
necessary to switch on the current and 
the pump la started up Thla enablos the 
pump to ho set in motion from tho switch- 
board and without any preliminaries 
whatever 

The pump has been severely tested, and 
la now In regular dally work at a largo 
pumping Installation In the Midlands, giv- 
ing complete satisfaction The absence of 
all complicated gearing such as exists In 
the ordinary explosion motor la an out- 
standing feature, and guards the engine 
against breakdown, the only part that 
could fall being possibly a defective 
mushroom valve or spring Wear 
and tear Is also reduced to an lnalgnlfl 
cant quantity, and the troubles Incidental 
to lubrication are overcome 

In Its simplest form the apparatus con- 
sorts gas power Into hy&raultc power, aud 
may, therefore, be called a gas pump, but 
If the power Is to be taken off a rotating 
gbart, the high pressure water Is passed 
through a water turbine, and an hack to 
the apparatus to be continually circulated 
Tho invention can also be applied with 
equal facility and efficiency for the com 
preaalon or air 

The pump has been elaborately d<«- 
scribod by the Inventor In a patter pub- 
lished la the SctKimnci Auuurcn Bus- 


Here is the Machine 


wiucn writes, 
which adds, 
which subtracts, 
and 

which covers the 
whole field of 
writing, adding 
and combined 
writing and adding 



Remington 

(New Model II) Typewriter 

with Wahl Adding and Subtracting Attachment 

Remington Typewriter Company 

New York and Everywhere 

HALLEY AND HIS COMET 

Iks IW 111* is dmtfssJ to k am si Ik as* Itmam la .Urw.wi n l Uitory, U haw 
HaSsy’i am* km istmad afar a Upm W uraty-An y««v Wkr mt l«n slWeto thb 
wsadwM mswt md shew cwmta h pmnl hy rmdhg tks Mbwhg tofitb.? 

wtoC’yo w jwoduc#d from ■ vmcuum r— daaety torn •Bed produced ki tho aky by Ihm 
SckSB^i^KpNS: 6 Volume XCTX. Tho MyduyrfC-A, An nrtkto In whfchthn famow 




| MUNN A CO., lac, 361 Bwuhrsy, Nww York Gty | 

JI*T rrsList.XD towMOrn JWwf toltolug 

veh.cl^ot™e a« Gas,Ga8olineand 

Oil Engines 

»btow,.itwWtt> Including Prodncer Gas Plants 
BHf DURYEA BUGGYAUT s, caimiii d. wcox, ilk. 

M :?s£S3s- 

HU S. wnr«», iwW-Lto. rnwitrmHwm rwtH ■vpmwass 


BAPIO TUHIT IT XXLT OOffTITOI. 

irrmHsu.d from page «7 ) 
with transverse shafts which carry the 
driving wheels of the platform The 
gradation in the into of Bpecd of the 
sett Iona of the platform Is secured by 
varying the dlamptcr of these driv- 
ing wheels, whlili me s Inches in 
diameter for the J-mlle ib Inrhea In 
diameter for the fl-mlle, uml 24 Inches 
In diameter for the V-miia platform. 
The driving wheels are covered with 


Free ssEa Free 




rubber, as are th* hortooatel 
golds wheels, and oonaeqwatly At A 
Una or the platform win to both aaootk 

and silent The sucosaatTs Beotian* are 
coupled together by maws of Unto M 
inches In length, and the oonpUng pins 
are plaoad at tha canter, from which the 
curves of tbs abutting ends of tha plat- 
form sections are struck, con seq uen tly, 
the opening between the joints may be 
reduced to a minimum, and a smooth 
surfs©* presented for walking, with no 
open apaoee to bawUdar or trip the paa- 

Tba passenger-carrying capacity of 
tha moving platform la juat double the 
maximum capacity of the p recent Bub- 
way trains According to the figures of 
the Public Service Commisaion. the total 
rush-hour capacity of the flve-car local 
trains per hour la 1I,&00 and of the 
eight-car express trains M.OOO, whereas 
the moving platform, according to their 
estimate, would carry 73,KOO passengers 
per hour They state furthermore that 
for all distances leas than four ml lea the 
moving platform la a quicker and more 
convenient mode of conveyance than the 
present local train service and even 
quicker than the local and express serv- 
ice combined, since a passenger may 
reach Times Square Btatton, from any 
local autlon south of Fourteenth Street 
(that la, supposing a moving platform 
were Installed on a north and south ave- 
nue) quicker by the movlag platform 
than by the local and express train* of 
the present Subway 

In conclusion, however, we would 
sound a note of warning with regard to 
the possible Interference of any moving 
plattorm subway that may be built with 
any future extensions qf the present 
Subway In selecting the route, care 
should be taken to choose a location 
where the moving plattorm subway will 
not block any of the future through lines 
which must ultimately be built on 
practlaaDy every avenue In New York 


Wky Am W, Mlgtot-Haw ded t 

(Concluded fro m page M ) 
the lesion on the right aide. Tho hand 
and arm centers In the brain are inti 
mately linked In the cortex with the 
speech centers. And certainly Crichton 
Browne la correct In the Inference that 
the preferential use of the right baud 
and arms In voluntary movements to due 
to the leading part taken by the toft 
brain “We could not get rid of out 
right-handedness, try how we might, It 
la woven In the brain." And thla, I be- 
lieve, la the conclusion lo which we muat 
scientifically arrive “In the curious dis- 
ease aphasia, In which on* forgot# words, 
the lesion lies In Broca’s convolution, 
one cannot say cup, for example, though 
one sees a cup, but when the right band 
touches the cup, the patient at once ut- 
ters Its name 

Here one reflects In the process of 
evolution, did the heart tend to be on 
the left aide, and the left brain tend to 
greater development, because the right 
hand asms to be the most usodT Or did 
the right band come to be most used, 
because of these heart and left brain phe- 
nomena? I am, for my part, or the for- 
mer opinion t the heart on the left aide, 
and the greater left-brain development, 
are effect rather than cause, coming 
gradually to paaa aa man, in the strag- 
gle for the survival of the Attest, found 
right-handedness more and more ad van- 



no, there are professions and 
trades In which a certain amount of am- 
bidexterity la essential, For example, 
pianist. In playing tha fogoea of 
Bach, must produce with the toft hand 
almost tha aame tones as dose the right, 
to work a Utile harder too, for 
notes of the piano are mot* 
thickly wired than the treble. A certain 
amount of ambidexterity is saaeatlal in 
the surgeon. Tet this gift has Its disad- 
vantages, withal | aa whan a ooQcagM 
akfDsd ia this way admitted to aw that- 
totaea 4am* a tttgg ha wasted a» 
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t|m» la wondering which hand he 
employ. Bat it la rarely really 
itial that aooh ambidexterity be ac- 


FlnaBy, It may be objected, in favor | 
Of general education in ambidexterity 
Bnppoee one loeee hU arm, and that each 
an unfortunate be a clerk, who muit 
ears Ua living by writing Such con 
tlngenclee are almost aa rare as the 
famous one by which Mrs. Brown justl 
fled to her husband her Junk-shop pur- 
chase of a brass sign stamped “John 
Jones, Undertaker" “Our daughter will 
soon be of marrlagable age, she may 
marry an undertaker whose name may 
be Jones, possibly John Jones, think 
how handy the sign will then be" In 
those rare oasea of right handed mutlla 
tloo there will in time follow, through 
education and practice, an adequate de- 
velopment of the right brain, just aa If I 
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TiUTmT or rrm nroon. 

(Concluded ft oat pope 361) 
rema ins that by doing ao Rlemer has 
been able to demonstrate his success in 
pipe elimination on a considerable and 
commercial scale A largo numbe 
steel shafts, tho steel for which waa made 
by thla proceea and with which the dis- 
card waa kept at 10 per cent or leas, havo 
ancceeafully passed the British Board of | 
Trade requirements. Indeed, a refei 
to Fig 1 shows an Ingot, treated by thla 
mothod. In alx transverse slabs on 
right and left The slab abown on tbe 
upper left hand came from near the top| 
Of the Ingot The longitudinal slab to 
the right of the centor of the figure is 
from another Ingot treated by tbe 
hot-top procedure. The inconsiderable 
depth of the pipe swum pretty evident 
It extends perhaps 10 per cent of the total 
length But the actual percentage of 
steel Involved la evidently much less 
than 10 per cent of the total 
Wa have In Flgn. 2 and 4 two views of 
the gas furnace There la an eye a 
top which facilitates movement of the 
appai stun. Through two pipes — Boon to 
advantage In Fig 4— tho gna and air 
enter The air la under preaaure In 
cases where It seems desirable to do so. 
the furnace may be employed aa a means 
of beating the lop of the mold prepare 
tory to teeming the ateol Into It. The 
apparatus may then bo lot down until 
lta lower odge Is well Inside tbe mouth 
of the mold, when tho pouring of the 
steel may be performed without removal 
of tbe furnace There la thus ample op- 
portunity to begin action wltbont delay 
However, It la regarded as Important to 
have not only prompt application, but an 
Intense heat at once Thla requirement 
la met by preheating both gas and air 
In fact, heat may be applied In such in 
tensity aa to raise the temperature of the 
top of the Ingot above the point of fu- 
sion It has been found unnecessary to 
prolong the treatment until solidification 
la completed. Thla Is a favorable item, 
an thus the apparatus la released for 
other service, to which Its portable char- 
acter makes It applicable In Fig 4 the 
furnace Is In operation heating tbe bead 
of a co-ton ingot It will be understood 
that In thla view the bulk of the mold 
la Invisible The naked flames play upon 
the metal at the top of tho Ingot The 
preheating of the top of the mold tends 
not only to conserve the heat of the mol- 
ten steels, but also to prevent heat loss 
by conduction from tho gas flames. The 

furnace la being used In Fig. 2 for the 

purpose of preheating However, the In- 

got Is, In this cnee, sold to be present 
Now In ell prooedare for the eUmti 

tlon of the pipe, we must not reach fir 
conclusions as to tbetr success without 
Inquiring as to the segregation. The seg- 
regation la e locality where the steel has 


etc., beyond the avenge contained In the 

Ingot os n whole. Ordinarily, It should 

be removed. Aa It U usually located near 

the tall of the pipe, It may he disposed 

of by cropping the Ingot e little t ' 

er, It U well to t 
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tlgste thla quest Inn with mimic Iburuugb 
mothod of ticatmHDt Itaolf 
may, conceivably, introdmn variations 
role Sled uf uniform compo- 
sition la wanted An Ingot cast by the 
hot-top process was Investigated as to Its 
composition The avuragn rarlion con 
tent should have been 0 21 per cent By 
the axla all hut 
carbon In per 


walthaii, Mass. 


centagee running from 0 22 p 
0 26 per cent The tvrepllon wns done 
under the tall of the pipe Its carbon 
raa 0 41 per cent. Similar 
found for sulphur and phos- 
phorus. Thus they existed In the segre- 
gate In percentages about three and one- 
half or four times what they did below It. 
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kind The book la divided Into rifftitn **“ — 1 

_*. — * — . f classified under the foltowtnfl 

Powers, Transmission of Po*«, 

Power, Steam Power, Steam Appliances, 

Motive P°wer, Hydraulic Power sort ^Uerjcrs^ Air 

yffsTi 


Mechanical Appliances 


RovetUo ot CoaatrsdlM 

By GABBNQ B. BBCBX, ILE. 

•JT 

ITS- , 

* Raiding nearly ill concr lentil* dcriccn for 

2nIu! 1< Ttfc , m?chFnci Mlo.lrntcd nmf described enver 

■n immenne field and have been cmnfnlly nclected 

to supply Ihe need* of Ihoacsctklns rtthcr «m-' 
or spcdal information Till* work codIsTds 


Kkpkwlve Motor Power nn.1 j 
Power and Appliance-, Air P 

pita nee*, nu and Air t-a. r» 

and Mea, ffavlgalloti Venn, 
aacca. Road and Vehicle Dev 
tnd Appliances, Gearing ar 
ind Luatralllng Devices, H 


jSKS 

riortcea, Kltctrlc Power . 

_ | 

sses sBtatfif sssrrfssa: 

Dvricna and Appliances, Mill and Vector, 

caa and Tool*, TeaUle and Manufaelurini 

urvlcca. Bag Inecrina and Cnndrndlon Mtaee-— 
oui Device*. Dranyhlln, Devtcea, Perpetual l 

Spedal Wfer: Mwl”£n^ 

ordered 11 on* lime, we send them prepaid 
address Is Ihc world on receipt of <4 00 Vn 
,1 no by ordering Ihe two volume* at one tl»« 


xaot or options roam. 

( Continued from pop. *6 3) 

|aldo the extinct Motliiguacar bird, tho 
F.pyornla, which miUHUii.il more than 
thirty inchea In Its h 


The smalleat bird*’ egga are thoae of 
the minute species of humming birds, 
which are amallnr than the eggs at cer- 
tain kinds ot tropical beetles But file 
uckoo lays the relatively small- 
est egg That la to nay while the jack- 
daw and tho ouckno are about equal In 
a lie, the formers egg la five or alx times 
larger than the latter ■ The fact that 
the cuckoo la wont to do|Rielt Its egga 
ate of blrda which are uauaUy 
much smaller than Itaolf doubt leu ac- 
count! for thla The relatively largest 
egg la laid by the kiwi, a strange wing- 
less Now Zealand bird The egg la no leu 
than five Inchea long, although the ex- 
treme length of the bird ltaelf la only 
tweaty-aeven Inches. 

Reptllna egga are not very attractive 
objects. In the case of crocodiles and 
many kinds or tortoises they are pale- 
colored or white, and resemble those of 
birds In shape But the egg of the 
gopher tortoise Is remarkable for lta com- 
plete roundneas. It might well be mis- 
taken for a golf ball' Many snakes egga 
I are soft skinned, brown os to color, and 
look for nil tbe world like a number of 
new potatoes. 

The eggs of flahes are uauaUy small, 
soft, and Inconspicuous The moat re- 
markable point about them la tbe aa 
Lrnordlnary number laid by the Individ- 
ual A single cod for example lays aa 
many as nine million eggs But a etrtk 
lng exception to thla piscine rule of nu- 

merous Inconspicuous egga la seen among 
the shark! and their allies These "tigers 
of the aea" lay eggs whlrb are largo In 
lalxe, few as to numbers, and deposited 
singly Instead of In masses These egga. 
of which several examples are shown In 
the accompanying photos, are known to 
flsberfolk by aui h names as 1 pixy 
purses" "fairy purses, ’ or “mermaid a 
pursoa.” They consist or a dark-colored, 
leathery envelope, and are usually 
adorned with frills, horns, or long twist- 
od tendrils These appendagos serve the 
purpose of keeping the egg case sup 
ported among the branches of seaweeds, 
thus preserving tho embryo from the 
[damage li would sustain wire the* 
nrrlnd hitler nnd thither by 

| the waves 

Amphibians— frogs newts, and the like 

— lay flsb-Ilko eggs without exception 

The Surinam toad, however, has a re- 

markable way of dealing with the eggs 
when they are laid The male takes the 
by one. and Imbeds them In tho 
soft skin of the females back, each egg 
■pa rate cell Hero the eggs re- 
main being carried about by the female 
until tbe young toads hati h There may 

bo as many as one hundred and twenij 

cells In the back of a single Individual 

although from sixty to seventy Is .lie 
more common number 

Tbe egg laying habits of the "mlduirc' 
frog of Europe are almost cqunllv curl 
The egga are deposited lo lli< fc 
male In the form of long ihnliis which 
may be upward of a yard and » Imlf In 
length These chains are tHktn by tbe 
and wound around bis legs and 
(Concluded on pope tto ) 
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moth*— mere atom* laid upon a leaf- 
are equal ly attractive In point of beau- 
ty, tbs egg of the moth or fly ranks far 
above that of the oetrlch One ponder* 
upon thla strange problem without gain- 
ing enlightenment Why thle delicate 
lace work? Why this flower-llke elo- 
ganoeT Above all, why adorn at all ob- 
ject* of such extreme minutenewT The 
■mailer the object, the greater the care 
Nature *eeme to lavlah upon It An ex- 
ample of the fact I* found In the caw 
of egg* laid by the minute lnwcta which 
■pend their whole Uvw among the feath- 
er* of bird*. Three mlaute being* pare 
under the uneavory title of "lice 1 * Yet 
their egg*, when magnified, exhibit an 
amualng diversity of form and a beauty 
quite fairy like They are among the 
moat popular of microscopic object*. 

In conclualon It may be *a!d that cer- 
tain lnwcta depoalt their egg* In clus- 
ter* which bear no little resemblance to 
nut* or fruit Bncb 1* the care with th* 
•'rear-borer*" (if nthkr) and their alllea 
Poeaibly tbli resemblance may be of Im- 
portance In protecting these egg* from 
the attack* of Insectivorous bird* and 

(MMa Bx peered l* 1S10, 

The p reren t year promts** to be par- 
ticularly rich la oo met*, four comet*, 
those of Wlnnscke, Daniel Halley, and 
Inness, bare been or an already vtsfhle. 
Innees's comet which was verye^right, 
appeared suddenly, ft win bo recalls*. 
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Pictures Patents Company Patents, 
chiefly those of Thomas A. Edison, were 
pooled, and active steiw were taken to 
purge the moving picture theater of some 
of the more objectionable pictures which 
have brought down a hall of criticism 
upon the Industry, to license the moving- 
picture theater to use the apparatus and 
exhibit pictures, and to control the In- 
dustry In general There were many In- 
dependent manufacturers who refused 
to pay royalties or to acknowledge the 
patent rights of the Motion Pictures Pat- 
ents Company A anlt was recently 
brought by th* oompany against Carl 
Latmmle, a well-known manufacturer, 
and the Independent Moving Picture 
Company of America, of which he la 
president, as wen aa the Pantograph Com- 
pany, to restrain the alleged further In- 
fringement of Edison patent* controlled 
by the Motion Actons Patent* Company. 
Inasmuch as the patents In question had 
already been adjudicated and their va- 
lidity upheld, an Injunction was granted 
The hearing brought out gome very 
| interesting statistics, which will undoubt- 
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You Know Die Horse-Power i 
Of Your Engine — 

Do You Know the 
Steam-Power of Your Coal? 


“ — And .Steam Power is but 
another term for ‘Dollar Power.’ ” 
This doesn’t mean the quantity of 
coal you get for your money — for 
there's many a culm bank to be 
had for the hauling. It means 
that the money value of coal is 
determined by the amount of 
steam that coal will produce. 

The' heat- producing, steam-mak- 
ing efficiency of coal is a question 
that should l>e settled before the 
coal frx\s under the boiler. It is a 



problem the Pennsylvania Coal 
and Coke Company settles for 
every user of Pardee Coal. 

Not by guesswork, not by the 
eye or hand is it settled, but by 
accurate scientific determinations 
of experts who are constantly at 
the service of consumers. In 


P/I RDEE bi ™"""ous coa l 


you art' assured the fullest meas- 
ure' e)f efficiency hom every ton 
lx 'cause' Parde'e Coal is all mined 
from the same Ixjsin and runs 
practically uniform. This uniformity 
means dollars to tlx* man who pays 
the bills Knowing vour coal con- 


sumption, you can order Pardcxs 
Coal by the calendar. 

Pardee Coal is low in sulphur 
and ash. It is economical. 

The services of our mechanical 
engineer or chemist are at your 
disposal without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS, Receiver 

WHITEHALL BUILDING, NEW YORK 


Roslou. 141 Milk Street 


Sjraease. IJalan Bnlldlag 


Philadelphia, Laid Title Balldlag 


| Try Kerosene Engine 

30 Days Free 
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TH* rUUi CAYAL Al AY IYTUTKIYT 

C ()\Hl[>KHAHLK doubt lx being expreesed 
Just now as to whether the Panama Canal 
ulll prove to be coalmen tally a paying 
lnvietment and In a aerlee of urtklea, 
which have recently been publlehed Admiral Bvnna, 

proceeding along ecvirnl rather formidable lines of 

argument, la apt to leave, al the And reading, a de- 
pressing conviction that this great national nndorlak 
tilft iun never l>e self supiHirtlhg 
On the other hand, there la tlio fait that other great 
canals, sin h as that al Hun and the one width lias 
made Manchester a seaport, were, during their 
construction, the subject of similar dismal forehod 
Inga Yet Suez has proved to bo one of Ibe most 
profitable common lal undertakings In the history or 
the world and the Manchester enterprise, lit spite of 
the few lean years of Us earlier u|r ration Is nos ac- 
complishing all and more than was promised 

It Is well to remember, moreover that the admirals 
pessimistic vh V| of lilt fill ill i Ih Imm d upon u tom 
1*1 Ison uf the sailing distinct a between cirtulu trade 
cuitem tta Iht two isnals and be assumes that unless 
the distances Ida Panama are shorter than those over 
the present routes, the new waterway will be power- 
less to divert existing trade from its present linos of 
railing Vow although the principle os lie re laid 
down la broadly correct, It should not !»' forgotten 
that the connecting of the two gnat oceans la certain 
to materially afTrct the trade conditions ulong the 
w hole stn tc h of laith the Atlantic aud I'acltlc seaboards 
of North and South America Indeed, the cutting nf 
the canal may so inlarge the trade and liuisirtanio 
of certain of Ihe maritime cities as to render H ex- 
pedient Tor shipping whlih at present vises the Hues 
('anal route to lake (he longer route by way of the 
Panama Canal 

But we should Judge of Ihe value of the Panama 
Cnnal rather from the military than Ihe lomiuenlBl 
poliil of vhw — a fat! whlih Is well umlt reload at 
Washington where undoubtedly It aited ns (he com- 
pelting motive In urging Congress to undertake this 
st u|s minus work That MckMnille (rip of the battle- 
ship Oregon during the Spanish wai was an object 
lesson, the slgullleanie of wlileh has never been for- 
gotten The opening of ihe eanal will render tta 
whole naval force of (he I’niled States available In 
cither ocean In Its abllitr In strike a rapid and de- 
cisive blow al any threatened lslnt along the whols 
of Ihe Unite 1 Hlntcu seaboard the efficiency of our 
fleet will be practically doubled, and the fart that the 
whole nnvy can In a few weeks Mine be assembled 
In the Psi lll< Ocean will enormously Inc rouse (he 
naval prestige of the 1 nlled States In Ihe Orient and 
must Inevitably tend to preserve the peace In those 
great Orient al guest Iona which begin to loom so large 
on the diplomatic horizon So long as the isthmus of 
Panama exists ns a barrier between the Allnntle and 
the Pacific we must build al lenst three bnttlrshliis 
where otlierw iso we would build two, and the first eosl 
of cc nslriuilctn and the heavy cost of maintenance 
and operation will rnr on red any temporary or even 
is rumnecil dclhll which msy develop in the operation 
of the canal ns a commercial venture 

Mennwh’lc under ihe administration of that moet 
elBilent lately, ihe Corps nf Knglnpors nf the United 
Slates Amiv ihe ixeccitlnn of the work Is proceeding 
with a rapidity which Is in pleasing contrast to the 
confusion and disappointment which marked the 
earlier rears of American occupancy and In tba 
series of striking Illustrations of Ihe work which we 
present In thn preeent Issue, wc are enabled to give 
our readers an adequate Impression nf ihe magnitude 
and solidity of the permanent works, the moet mono- 
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T HE wisdom of the policy of building at least 
a small portion of the new ship* of the navy 
at our leading navy yards has been and Is 
yet a question upon which there Is much 
division of opinion The principal argument In favor 
of this policy Is thnt It becomes ivoealblo to maintain 
bd adequate force or skilled mechanics permanently 
at the yards, and avoids that disastrous breaking up 
of the organisation and scattering uf forces which oc- 
curs In the slack season when the annual repalra 
upon the shliv are completed and they have sailed 
for tin summer maneuvers The maintenance of a 
permanent forre Increases efficiency and Insures that 
(he leading yards will be In a puslllon to meet at once 
the heavy sirnlii which would bo thrown upon them 
In the event of sudden hostilities, or equnl Import- 
ance lo the question of the effect of new construction 
in maintaining a permanent force In the navy yards Is 
that of the character uf the work that they can turn 
nul Conclusive data U|*>n this subject are furnished 

by (hose two sister ships the * Connecticut” and the 

1-oulslann the first built at the New York navy 

yard, and Ihe latter by the Newport News Bhlpbulld 

Ing Company If certain disabilities under which 
the navy built ship labored, due to slowness In the de- 

livery of armor and the fact that she required special 
fittings as a flagship be considered. the time and cost 

of construe (Ion msy be regarded as approximately the 
same as those of the ship built by contract 
As tu the question of the relative quality 
of the work done, there Is no surer test of 
this than the amount of repairs which have been 
made U|ton each vessel In the four years that they 
have been In commlsalon The following figures, 
taken from the report of the Paymaster-General of 
the Navy are very conclusive on this point In 1906, 
their Aral year of service, the repairs on the “Con- 
necticut cost f 2.16 97, and on the Louisiana $ r >,- 

k r .1 01 In 1907 ihe repairs on the 'Connecticut' 
amounted to f&a,t>’>7 47, ami on the 1 Louisiana" to $9*,- 
N r il 1)9, and the toLala up to Ihe end ot the fiscal year 
1909 were, for Ihe navy built ship $111,847 T.K and for 
the contract built vcrhcI, $149167 
In view of (be fact that during these four years 
Inc cost of the rc pairs for the Connertlc ut * was about 
II per «■ nt Ic as than tlial uf tl e Louisiana " wbat be- 
i nines of the oft repealed statement that our navy 
yanlH are IncepubU ot turning out work of the same 
high quality as that of our private yards? 

THY YIU> OF AY IMPBOYZfi PAMELA FOIT 

T HE existing restricted parcels post system of 
the United States Post Office, as established 
by Congress In 1874 has so far limited Ihe 
easy exchange of commodities and mcrchan 
dlse between manufacturers and consumers that ll Is 
making the United Stales rvpiienr to be wonderfully 
behlud the timea as compared with some foreign na 
lions, such, for Instance as England Francs and 
Germany It la a fact to-day that an American In 
England can wild home by mail to any part of the 
I nlled Staton a parcel weighing two and one half times 
nioro than Ihe l nlled Status limit for about one-third 
less In cost than the present home rates In 
other woida the world puscal union package 
unit Is elevin pounds to the parcel al the 
rate of twelve rents is-r pound Whereas the I'nltcd 
States unit la only four ixiunds to the package at a 
cost of sixteen cents to the pound Tlio | carrel rate 
In the United States prior to and parly In 1874 was 
eight rents per pound for a package linntod to a weight 
of four pounds After that the rate was doubled, but 
the weight remained the same Since 1R74 the cost of 
transportation has greatly decreased The question Is, 
wliy should rot the public through Its representatives 
In ('ongicss be given the benefit of this decrease by 
the establishment of a uniform low posts] rate for 
parcels that wilt entourage the use of the Post Office 
as a medium of exchange of commoditise, and tbua 
greatly facilitate trade? 

Since the cxiierlmcntal Introduction of the Rural 
Free Delivery system in this country. Its operation hae 
proved so gnat a neeeealty, convenience and euccees 
that Congress overlook! the annual deficit arising from 
the unreasonable restriction pieced In the law limit 
Ing the kind of postal matter to be carried to letters, 
newspapers, and periodicals The weight of this aver- 
o«e load la ascertained to be bnt twenty-five pounds 
per trip while the vehicle which the postal egeilt Is 
required to supply can readily carry two hundred 
pounds It Is estimated that should the restriction be 
removed and parcels be carried, even allowing only one 
or two parcel* per trip, enough revenue wquld be re- 
ceived from the additional postage to mdr* than pay 
the total cost of this system, and make It self 
supporting 

A movement In this direction I* Ihe Introduction of 
a bill before Congress, prepared by the Postal Progress 
Leagte known os the Bennett Rural Parcel Post BUI. 



trlbutlon of mall matter 

With thn extension of good rands end the' use of 
rapid automobiles, a longer route coaid be established 
than now cxlsto, as n maximum distance, which wo aid 
reduce the number of vehicles required and eoono- 
mlie Ihe tost of maintenance 

In this connection the experience of tha use C( the 
mall automobiles In London Is worthy of note. At Ihe 
second annual dinner of thn Royal Automobile and As- 
sociated Clubs of London in tbe summer of 1*06, *1r 
Henry Norman In a speech alluded to the operas* of 
the mull automobile as a time and money sever (a the 
transportation of malls, by saying that In the ettyr 
there were thirteen local motor services fcvertfbw 
thirty two mllee a day There were also ten sets ra 
service* in aud out three time* a day between Londoa 
end the principal towns on the outskirts of the ffity. 
In the thirteen long-distance night automobile null 
coach service* a raving of $300,000 a year was ef- 
fected os compared with the bora* service which did 
the ami work only a few month* before. The Lon- 
don Poet Office 1* now operating no lues than dity 
of these motor services. 

Results of thl* rnarartor certainly show thnt the 
establishment of a very low postal rate for parcels hi 
feasible since It will crest a morn than sufficient rev- 
enue to pay the cost, besides saving money for the mer- 
chant and consumer 

It ll to be hoped that Congress will give such intelli- 
gent consideration to al] matters relating to postal Im- 
provement that the system, so userul and necessary to 
the people, will forthwith be plared upon a sound busi- 
ness basis 


HYDRAULIC TURHYE RXDUCTIOY SEAY. 

I N tbc Issue ur the Bmpntikh Amukan of Febru- 
ary 12tb or tlio present year, we described the 
I urblun reduction gear designed by McFarland and 
Mt Alpine In width a mechanical gearing la tn 
tcrpoMd on the ihnfllng between the turbine end the 
propeller, for the purpose of reducing the economical 
high Sliced of the former tn the relatively low e0o- 
nomhal speed of the latter, and It was noted that a 
mechanlial officicury of 9K .1 |ter cent had been secured 
In the shop tests Simultaneously with the develop- 
ment of Ibis gear, the problem was attacked by Dr H 
Fdtllnger wbo, with the assistance of the Vulcan 
Works a( Heltln, has produred a reduction gesr which 
substitutes for tho toothed gear of the McFarland sys- 
tem a set of hjdraullc turbines through which a body 
of water Is kept In constant ilrculatlon, and by the 
proper proportioning of whose buckets and channel 
way* tho desired reduction of speed Is secured A 
complete description of this gear with Illustrations I* 
Riven In the current Issue of the Burnt iirrr to which 
reference Is made for fuller detalU than are hero 
given The turbine shaft and propeller shaft are In- 
dependent Upon tbs former Is mounted a rotary 
pump, which deliver* its water Into the buckets of a 
waterwheel which Is mounted rigidly upon tBe prb- 
peller shaft, and It will be evident that by selecting 
the proper relative dimensions of tho two members, 
the desired ratio of speed between turbine and pro- 
peller ran be obtained In Its simplest form the re- 
duction gear consists of a pump, gnlde channels, and 
a driven waterwheel, but In the larger powers one or 
wore Intermediate wheel* would be Interposed be- 
tween the pump nnd the driven wheel. Indeed trans- 
formers with one or more stages are preferable whfen 
a considerable reduction of speed la desired With a 
reduction ratio of between l to 4 and 1 to 6 using 
two reduction stages, an efficiency of from 80 to gS 
tier cent Is secured This seems low when compared 
with the 98 C per cent efficiency of the McFarland 
gear, but the German system has the advantage that 
It Is readily reversible The system has been tried on 
a email vessel of 76 7 tan*, which has been driven by 
a 600-horee-power turbine at a speed of between 11 
and 13 knot* When the reversing lever was thrown 
over at full speed, the propeller shaft came to A stand- 
still In n isconde, and within IS seconds bad acquired 
a reversed speed of between 300 and (SO revolatfcms. 
on the a hole, It would seem that the German, baesasn 
of Its low efficiency, cannot compete with the Ameri- 
can system on ships that make long cos tin nous voy- 
age*. On channel and river strainers and for toga 
and small vessels it has tom* advantages. 


Asbestine, for Fireproof Costing*— 
wdered sUloi 
o he banted a 


mental concrete structure! ever attempted. 
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jmwo»Mmwo. 

^HB|^S|M^-«Uaatta record Jim been broken, 
tnjff^SSHlS Ora "Mauretania," which reduced tbo 
beg: 4H| H)Nk **rae at MS* miles by 26 mJnates. 
ms*)|g|i tfe* irarag* from Daant's Rock to the Am- 
l^ghtahlp In 4 days, IB boon, end » 
rage speed of IE 91 knots. 

VlMppe#*!** of the steel ohmi protection to 
MgMV<lstki ersnt of oolllsloo was demonstrated 
l*4b*£vM|N*- elnsh of two trains In tbe Hudson 
(MMfef ttn ms no such telescoping u would 
(■■aMkfcbee occurred with wooden enn, end the In* 
|Hb*.9*sre merely such ss resulted from tbe pee- 
SMWMMnloi thrown down by tbe shook of the collls- 

ImMt Issue of Cashier's, states editorially that the 
Urtt'BAph steamboat was not Bell's “Comet,” which 
MMpKBe Clyde In 1811, but the "Accommodation,” 
■AMfc'lctomsDcod running between Quebec and Hon- 
tM* •» 4*s St Lawrence Hirer on November Bth, 
UJA mtf tWO yean dftsr the "Clermont" made her 
aRfititr run from New York to Albany The drat 
stadmira on the lakes were the “Ontario” and tbe 
"m*fcdlL," which appeared In 1816 

Jfil S f uii naval constructor, basins his deduct! oni 
ea tjw recent French maneuvers, believes that the 
Rst&f aa^marlne will be a “submersible destroyer" 
s f fit knots surface and 16 knots submersed speed, of 
aaMUptt radius of action to accompany tbe main fleet 
oajhat cruises. He bellevea that the sraster the 
reffiss of action and the blsher the submersed speed, 
the' asarer will aneb a vessel approximate a perfect 
Mg* ■ stir Instrument or offense and defense 

tests of the effect of superheating recently 
page of the American yacht "Idalta' show striking 
(Mqjts When using saturated steam, the consump- 
tta*. at water per Indicated horse-power was 18 8 
panada. This was reduced to 17 pounda, with 67 de- 
gnap-ef superheat, 16 8 pounds, with 96 degrees, and 
la Hit pounds, with steam at ion degrees superheat, 
tth ,**r being a savins of 16 3 per cent of steam, a 
arafy nmarkable showing The trial with eaturated 
s*g**wM of two and one-quarter hours duration, and 
iHi)M desreea the test lasted for three hours. 

dtlUpoat of tho Public Borvlce Commission. relaUng 
to tM <Mayj Of yaaaragsr trains In New York atsto 
«M Mr DSaMshar, show* that 60.386 trains wore run, 
of Whlah a par east ware on time at division termln 
ala. Dm average delay for each train was 19 7 min 
ale* apd tbs proportional causes of delay were Walt- 
U|*,ftr trains on other divisions. 40 9 per cent, waltr 
tSjfefor train connections with other roads, 14 4 per 
(ant, train work at stations. 13 2 per cent, trains 
ahead, 8 per cent, meeting and pasting trains. 4 8 per 
cent, engine failures, 4 3 per cent, train wrecks, 3 8 
per oent 

As experiment which Is being tried on the Hudson 
and Manhattan Railroad tnnnel system beneath the 
Hufera River will be watched with much Interest by 
both the railroads and the public It consists In 
lIMtattated station signs, placed Inside the can, which 
an an arranged that the guard by preaslng a button 
wh4* (As train starts, rings a bell and causes the 
sigh to display the name or the next station This 
sms maMaaes to be displayed until the train leaves 
tk* Mitten designated A simple device this, whose 
■CfMty 4s SO obvious, that It should have been In use 
Mgr ttM 'Vtry commencement of elei trl< ally -operated 


MvW' l »h> hif which will absolutely provent any reeur- 
r silos of tta^dlsester Tho main work of tbe coro- 
SllsStrai wOl be to devise a plan for keeping the 
ill ■■iiaigtmii within Its banka either by the construe- 
tMpfhlShsr embankments or by the provision of a 
hpfBa channel to carry the surplus waters around 
tfc^raty At the same time the commission will In- 
reegpsta the various public services. Including sur- 
tMf gad subway Hues and the sewer, gas. electricity 
telegraph, and telephone systems which wars affected 
by tbe Inundation, with the Object of remedying the 
defects which were developed during tbe flood 
The week of providing adequate coast fortifications 
has bean carried to the point at which they may 
now ha considered to ba vary complete, at least aa 
far as tbs guns nad emplacements are concerned. Tbs 
fall eOeteney of those forttflmthma cannot be real- 
last. however, because of the lack of proper submarine 
mine squlpmeet aad the proper ac c essor i es for the 
mines spd gtras slteedr Ixstaltad, such ss Are con- 
trol apparatus, sSsnbltgbts, power plants, aad ad*, 
coats emMuaftfttoa. Tbs Oitet of Coast Artmery 
says- “Without these scoMsorlra the 173, 000 ,060 al- 
ready expended would be wasted, riaee tbs guns 
WtmH be of we mere vatas la tbs d efsnss of the 
wa ta w*V* tBdy are nteuntad than SO many data- 
** ** PfwW* ratnlrs ahoot • 




ELECTRICITY. 

As tbs Ullddeu tour this year will imss through 
territory where tbe telephone and telegraph service 
Is very poor, It has been decided to equip tbe cars 
with wireless telegraph apparatus. This will make It 
possible to keep In close touch with tbe contestants, 
and the latter will be able to report accidents and call 
for help when necessary 

In plants which use a gM engine to drive their 
generators the variations In speed of the engines 
are not notloeable If carbon filament lamps are used, 
because the filament Is quite thlc't and does not re- 
spond quickly enough to show any flnctnatlons In 
light With tungsten filaments tbe light waverings 
are very annoying, and gas-engine manufacturers have 
found It neceaMry to equip their engines with heavier 
flywheels 

A oo n ve nta nt method of determining variations In 
the candle-power of a lamp was described In a recent 
number of Rlektrotechnisehe Zeltarhrift A selenium 
cell Is employed, which Is exposed to the lamp under 
test and la placed In series with a recording mllllam- 
meter The curvo recorded by tbe raUllammeter, 
which Is due to the variable resistances of tbe aeien 
lum cell. Indicates tbe variation of the candle-power 
of tbe lamp To be sure, this does not give an accu- 
rate photometric measurement. 

A Urge section of land hoe been bought by the 
Commonwealth Edison Company In the northwestern 
part of Chicago, where two large generating stations 
are to be built Bach staLlon will bai-qulpped with 
six turbines and In tbe first station the rapoilty of 
each turbine will be 30 000 boree-iiower It Is ex 
pected that within two years 80,000 hnrse-imwer will 
be In operation These stations are made necessary 
by tbe fart that the output of the company has dou- 
bled evory three years far the last twelve years 

Chicago Is trying a new car designed to remove 
elty garbage over the street railways at night The 
car Is of steel construe tion, 14 fwt long divided Into 
three sections which are so shaped that they ian be 
dumped with a pole by a single man thus doing away 
with the necessity of using nlr cylinders or other 
mechanhal dumping apparatus The sections are 
mode watertight, so that there will lie no leakage of 
wet garbage The tar Is not provided with motors 
It Is Intended to use the isr In the daytlmo for haul 
lng concrete and lonstriu lion materials 

A novel method of recovering a sunken cargo has 
been adopted by the United Stales Stool Company 
A large magnet, 3% foot In diameter and weighing 
3 000 pounds, has been employed In raising kegs of 
nails from a barge that was sunk In the Mississippi 
River near New Orleans The magnet raised live or 
six kegs at a time, or about a ton at each lift The 
advantage of this method was that It avoided break 
lng open the kegs as would have been the tone bad 
a dredge been used The magnet is soon to lx used 
for raising a sunken load of woven wire, and also Tor 
a load of steel baling strips 

Several years ago the Illinois traction System de- 
cided to use sleeping cars between Springfield and 
East St Lout* As this system has proved a success, 
several more tars have been ordered for use between 
St I .out* and Peoria. Those cars will differ from tlie 
first ones In bavlug uo motor equipment They will 
be trailers and It Is expected that a good deal or the 
annoying vibration of tile first oars will thus be over 
come Tbe cars will be 64 feet long and will be pro- 
vided with ten upper and ten lower berths It Is be- 
lieved that this system may compete with through 
steam railroad service, for the reason that at night 
one does not care how fast he travels provided he can 
sleep comfortably and find himself at bis destination 
when he wakes np In the morning 

Tbs following subjects will be taken up at tbe 
International Congress of Telephone and Telegraph 
Engineers, which Is to meet at Paris this year 
(1) Manual versus automatic systems of telephone 
working (2) (a) Simplification of telephone clr 
cults, (b) selection of frequency and secondary po- 
tential (for purpoass or theoretical Investigation) 
with a view to facilitating the approach of tbe tele- 
phone rnrrent to the sine wave-form, (i) tbe clr 
cum stances conditioning tbe adaptability of telephone 
apparatus to the lines, Induction colls, microphone 
res Is tan co. etc (3) Precautions to be taken for the 
avoidance of mutual disturbance In the case of power 
circuits running In clow proximity* to telegraph and 
telephone lines (4) Telephony between places at 
gnat distances from each other Construction of 
cables for long-distance use relays, combination of 
serial lines with cable*. (6) Wooden poles— new 
process for Impregnation and preservation— aad pro- 
radar* described from actual practice as to staying 
and stromas. (4) Pirty lines and selective calling 
upon tetagraph and telephone lines (7) Telegraph 
I/Stanas ltor heavy trxfflc Multiple type-priming 
tatageept* and t*e MAreodler system. 


SCIENCE. 

Mr. ■. H. Olay too, late of the tllua Hill Observa- 
tory. hM gone to Buenos Ayres to organise kite and 
balloon observations under tbo dint lion of the Ar 
gentlno Meteorological Service 

East Angstrom, professor of physics at the Unlver 
sity of Upsola, died March 4th He was distinguished 
as an Investigator of solar radiation, and invtaed the 
Instrument adopted by International agreement ns the 
standard for measuring this element, via, the Ang- 
strom electric compensation pyrhellometar 

Ths latenattonal Meteorological Committee, which 
assembles trienn tally, will hold Its next sessions In 
Berlin during the last week of September 1910 Dr 
W N Shaw, dlrettor of the British Meteorological 
Office, Is president of the coinmlllec nnd Prof Or (I 
Hellmann, director of the Royal Prussian Meteendog 
leal Institute ww retary 

Th* standard troy pound of (he Philadelphia Mint 
was recently tested by the Bureau of Standards and 
found to be Bllgbtly over weight, because of the inu- 
mutation of oxide on the surface Thu test was certl 
Bed to by the bureau officials In a report to the Direc- 
tor of the Mint It was shown that when the weigh- 
ing took place the temperature of the air was 92 deg 
C, the relative humidity was 60 per rent, the barom- 
eter was 764 millimeters the mean density of stand- 
ards was 8 42 at 22 deg C The weigh I variation of 
ths troy pound was determined to be 0 007 of a grain 
This variation U what 1s called hy scientists “toler 
anca,’ and ta negligible In the coining of 1100,000,- 
OoO the government would lose Just 2121 61 os a re- 
sult of the slight overweight 

Th* Flora buRt controversy will not die nr George 
PtnkuB Die well-known German chemist analysed the 
a ax In the famous bust and found It to be a combina- 
tion nf hu, spermaceti and beeswax Alleging that 
spermaceti was unknown until 1700, he argues tbst 
the bust could not have boon Da Vim Is Further- 
more, he proved that the composition ta Identical with 
that used by Lucas the sculptor who 1s said to have 
made the bust I)r Bode still maintains that the 
bust ta a genuine Da Vim I He replies that Prof 
TUthgi n niadc«H(vi ral analyses and found that the wax 
of the hust was different from that nsi-d by Lucas 
In Dr Itades opinion Dr Plnkus analysed only part 
of the outer layer of the wax which Lucas added 
Moreover, Dr Bode quotes Prof Llppmunn of Hallo 
University as authority for the statement that th« 
peculiar sax In tbi bust was abundantly employed 
In Mediterranean countries at tbe beginning or the 
sixteenth century despite the belief In some quarters 
that It was not known until 1700 

At ths Imitation of ths Rm heater Chamber of Com 
merce and the CIvli Improvement Committee or I bat 
ilty the eonforoneo of 1910 will be held at KoibesUtr 
May 2nd to 4lh American cities are being aroused 
to the necessity for n city plan, and for the proven 
tlon of congest Inn of imputation Many cities hnve 
plans Olliers are getting them a tow are following 
them out Why It Ib Imperative lo adopt a city plan 
Ir beiomlng secondary In practical Importance to how 
the cltv plan once adopted can best be carried out 
Tin purpose iff lh< confereme this year ta not prl 
madly to continue (he tamimlgn of education nor to 
Increase tho literature which makes up the already 
weighty argument for the necessity of planning Amort 
< an cities hut the conference ta a gathering or ex 
porta i ailed km bush of their Intimate knowledge of a 
siiecIflL subject to make b comrele contribution to 
the si ten™ of city planning Gi aoralltles will bn 
moat carefully avoided The aim will be to iHhuihs 
phases of each selected subject thoroughly rath- r than 
to wander through the wboh fi< Id 

Prof. Pisrr* Roved*, au an hi till or Buenos Ayres 
hM devised a spertal plan for the construction of 
whole districts of houses for the working i lasses 
Instead of employing thi usual oquare hlmk as a unit, 
Prof Roveda adopts s clrele varying In (Himmler from 
100 to 1.10 yards This circle of ground ta subdivided 
Into 99 radial lota converging to a renter Thi i Ir 
rle Is concentrically divided to form an Interior ave- 
nue four yards broad to permit of common liatlon 
with tbe renter of the rlrcle Kaih nvenuo leads to 
external sidewalks and to longitudinal and trans- 
verse streets In the renter of the ilrclc ta a plot 
of 40 rards In diameter where children may ba left 
to themselves without thalr parents' care, In charge 
of a siieclally designated person In this garden a 
playroom a school, a hospital, a fire station, and an 
administration room are to be found Naturally this 
circular plot of ground will leave four rorners free 
In each of these corners Prof Roveda Intends to erect 
fonr chalets, surh as grocery shops dairies hata r 
dashers and the like, which are to be rondinted on a 
co-operative plan In each of tbe 99 radial plots a 
workingman's house Is to be built on the English 
plan. It la argued that the circular arrangement wrlll 
give continuous sunshine at all hours of the day and 
plenty of light and air. 
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A NEW TYPE OF TORPEDO B 0-441 

A DOUBLE-HULLED BOAT WITH ITS ENGINES ENTIRELY BELOW THE WATERLINE 


A mw type of war vessel pro Tided for by Congress 
In the Naval Appropriation Act of last year will be 
officially teslod by the Untied Btates government at 
Doitin within a few days It Is known as the sub- 
aurfa « lot pc lo boat and la designed to be Immune 
from the. small gun lire now relied upon as a protec- 
tion against ordinary torpedo boats It consists of a 
s hmarlne hull which contains all the machinery and 
ti rp< d armemt nt suspended from an unslnkable sur 
fa e hull divided Into compartments packed with 
< llul si laud years law authorises the purchase of 
this bout when the official trial 
shows that It fills requirements 
and the (onstru tlon undir ton 
trait of twi ith rs of the same 
tyi 1 1 o boat has hod a prelim 
lnaiy ti Ini Toms Letnolne A 
Cra tie ons iltlng art hit* In 
r | rl that It easily n ile 18 knots 
I ir thus exceeding the re- 
q ilr d speed by 2 knots 

BIx tons Is the wi Ight of the Tee- 
si 1 and Its length Is 46 feet The 
■ rl p whlrb tile government has 
agi ed to pay Is $22 GOO The 
small sibsirta o busts can either 
U used for toast defense or they 
m be arrltd on board of the 
larger rosso Is In an armored II* t 
In time of n tkn they can be 
launtlid and dins ted by day or 
night against tie enemy s fled 
particularly for op rath ns against 
ships lying under tho | roteotlon of 
land $< rllfiratlons nr mine fields 
whore expensive lattleshlpe should not be risked as 
thoy wen at Manila Santiago and tort Arthur 

In the aubmarlne hull of the new style boat Is an 
eight t yllnder gasoline engine of loO horse-power The 
explaalvo charge tarried for use on hoetlle vessels la 
1 000 pounds or gumotton An armored tounlng 
tower on th surface hull communicating with the 
subnarlre h II mablts the natlgml r t( dir at and 
tontiol th boat a movementa Only two men are re- 
quired on board 

It la estimated that a nett of fifty of these sub- 
surface torpedo boats win east about aa much aa two 
or three deetroyere or eubmarlnes Aa their crula 
lng radius Is 200 miles their principal fun tlon will 
probably bn for the defense of ports and unguarded 
ooaat line 

The aubsurfact boat la to be operated iu one of two 
ways 1 lther It may be steered within short torpedo 
range and aimed at Its objective the crew leaving It 
in lifeboats or buoya or It may be fitted with a sub 
merged bow torpedo tube to discharge the ordinary 
18 Inch torpedo 

For the. firing of the high explosive use la mode of 
an electrical firing clr ult which Is actuated by a bow 
firing pin but which la kepi open and safe by a switch 
In the cunning tower until the host Is deserted It Is 
tlho prcicsed to continue the firing dr ult around the 
Inner skli of (he upper hull below U e water line so 
as to eiplode tho charge If the boat should be rammed, 
nnd thus deter hostile boats from ramming Also It la 
proposed to use on the engine sparking elieult a time 
■witch whl h will automatically break the sparking 
dmilt and stop the englnq and boat If It mlaaea Its 
objective 

The total government approprlntlon for boat* of this 


type is 1446 000 Whan th* first Is approved the Navy 
Deportment Is authorised to contract for two others, 
cm# more of the same sites and one larger and faster— 
a $400 000 subsurface seagoing deetroyer 
A year or two ago the Assistant Secretary Of ths 
Navy recommended the building of a number of small 
motor torpedo boats of approximately the mma alia aa 
this to be laid up on shore In peace time for ooca 
s local practice runs by the naval reaerve and for use 
by them In case of hostilities The boats proposal 
were to be of 1714 knots speed which Is somewhat leas 
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than has been achieved by the present subsurface boat 
on Us I rellmlnary trials 

The ICicgllsh motor torpedo boats built by Yarrow 
» ith Napier engines make about 18 knots They are 
of about the. same slue as the vessel we are deecrlblng 
and are used for tho same purpapoa It would appear 
therefore thst no speed has been lost by carrying the 
engines and torpedo below Instead of within the hull 
of the boat It Is suggested that In view of the com 
paratlvely small expense several flotillas of those boats 
could be distributed along our coasts and laid up with 
the engines greased In which condition the expenses 
of maintenance would be very small 
Thera lou be no doubt that all the navies of ths 
world are Just now directing special attention to sub- 
surface warfare and the trials of this boat which of 
fora soma decidedly valuable features In the great pro- 
tw tlon afforded both to the motive power and the high 
oxploslve will be watched with no little Interest 
The general design of this very Interesting craft Is 
due to Clarence I, Burger 0 E of New York and the 
plans (alculatlons etc were made by the Naval 
Architects Tams l^motne A Crane 

The OMeet Aisle Letter 

A little leaden tablet tarnished ugly and otherwise 
trivial In appearance was sent a few yearn ago tram 
Athena to the Imperial Museum of Berlin On one 
side of It la some writing which only recently was 
deciphered with precise correctness by Adolph Wilhelm 
an Austrian iomnI who Urea In Athena The tablet 
la the original of a private letter that was written 
about the time of th* orator Demosthenes 
The writer of the letter lived In a rural neighborhood 
and wished to send a commercial order to a town 


Ths form of the addreas was To ba mm lA0m > 
pottery market and to be banded to NMrififi, 
Thrasykles or to the am (perhaps the as* atffM 
writer was meant) The weekly market, to whkk fftffi 
Attic countrymen had gone to offer their predoee mad 
wane for sale may be Imagined eg In progress. Me 
the boy who was beam of the letter wee to fad tip 
■tend or booth of one of the three psreone to wfee* It 
wee addressed and deliver It to him. The teat of thd f 
liter ays Mneelergoea gre e t! yon cordially Mb* 
greets your family with the bum eeteem aid wtoffeg 
them good health, and be tty* aft* 
that hie own health bi pita 
Please ba ao kind as to send ere*- 
mantle either of sbeepaktn or fff 
goatskin and let It be ae cheat dt, 
possible tor it does not need te Iff 
trimmed with for Send with it 
e pair of heavy soles also As aaqa 
aa I have an opportunity I wM 
pay you. 

Bo much for the letter to the 
motive of wblcb the reader eaa 
point with as much precision as 
the author Apparently tt was 
written In winter poor Mnecteraw 
baring been surprised out la the 
open country by one of those toy 
snowstorms which sometimes ms 
at this day cover the te mpl es of 
the Acropolis with a mantle of 
snow Therefore he desired to re- 
ceive aa qulcaly aa possible the 
heavy and warm garment of the 
poorer countrymen a goatskin 
which could be bought for four and a half drachmas 
and the strong soles which were worn under the or- 
dinary sandals on ths rural plains and hillsides A 
good pair of the latter could be bought for tow 
drachmas M a well preserved bill of that date shewn. 

A noteworthy feature of this artless letter la the 
formula with which It begins the very formula that 
may be found used In very numerous fatten that were 
preserved by the Greek literature of later times. Cm 
at the present day every letter written by a twiel 
Greek begins with the came cordial Inquiry about 
the health of the person to whom the letter la written 
and with brief Information about the health of the 


Although It Is possible to resolve into gas almost 
any kind o( solid fuel In a gas producer It Is well 
known that certain fuels— particularly those high la 
ash and of a caking character— give a good deal of 
trouble One of the moat serious of them troubtsa 
■fates a contemporary Is that tho fuel welds Itastf 
Into a large man which partially chokes the lire la 
some placet end eeneea passages or holes to be 
burnt at others Henoe poking of the fire la neces- 
sary and the poorer the fuel the more tbs pokfeg 
in order to reduce this poking to a minimam gome 
producer mtkeri fit shaking or revolving grtfaa. Tea 
latest design of this character Is due to Mr Ghep- 
man an American and It to a conshlerabfa STlSTittaa 
of the principle The lower portion of the prodnew 
to divided Into two or three rings which are free «f 
each other and rotate at different speeds tho Jodb 
between them being made by water esato The ob- 
ject to to shake tho fuel continuously so that «iHwg 
or olagging and holes are squally imp-*— tpiy 
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ELECTRIC TROLLEY-DRAWN SLEIGH IN NORWAY 


BY FRANK C PERKINS 
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Uoo ahows a novel alstgh d— vorad to eupply the deficiency by artificial seloc- 

tlon By this prnnaae an AnatraUan breed of fowls 
which averages 170 eggs per hen per year hu already 
been produced. A eerlea of very intereating experl- 
men ta on the —me subject hu been carried on during 
the peat ten yean at Macdonald College, In Montreal, 
which la reputed to be the moat perfectly equipped 
achool of agriculture In America. Btartlng with 
breed* noted tor their endurance of cold, ea pec tally 



i generated at a 
|» to kilos 

(MAS mil—) away aaMAranamltted to the 
■nb-etatloa at an a flat anting current of high 
voltage. The aNsn—Qkgumrrent la trana- 
tormad to a direct carry t by a converter of 
The cara weigh' 

(MM pounda) 

*tth rubber-tired 
€ of from 15 to Ik 
I uUllaed, which 
driven the tmekinaa if allay car at a normal 
apend of about M MM— gtara (12 45 mllea) 
per hour. The cars a— lighted with five tantalum 
candeacent lamps of IV saodto- power each It will 
noted that the trottey pete la almllar In those 
American coastnaetlaa, bat provided with two c 
doctors mad contacts of the sliding type tor both ti 
ley wires Instead at the unSal single trolley wheel ui 
on electric rnilwnya. 



a foot thick, npon which wheat or mlllot, the only food 
given, wu strewn at regular hours The bens were 
kept busy from morning until night In hunting for 
their food In the straw This active exercise pre- 
vented tho accumulation of fat and stimulated I lie pro- 
duction of eggs, for every poultry farmer knows that 
fat hens are i»or layers Hence, as liens, like all other 
birds, naturally afore up fat at tho approach of winter, 
the problem became limited to preventing this ac- 
cumulation of fat, and at the same tints as- 
suring to the hens an abundance of food 
The problem appears to be In a fair way of 
solution for tho hens or Ms< dnmild College 
produce an average of 200 ngga per >ear, 
from one-fifth to one-fourtli of whhh am 
laid during tho rigors of the Cunadlnu 
winter 


Plymouth Rocks and White Wyandottes the experl 
m enters began the process of selection by allowing the 
fowls to leave the poultry yard and u raleh In the 
snow In the cold— t weather Tho progeny of the 
fowls whhh arallod themselves or this prlvllcgo was 
subjected to almllar treatment which was continued 
for several generations. The poultry houses were not 
heated, even when the temperature tell to xoro 
Fahrenheit, although the fowls were slightly protected 
from the cold by screens placed around their perches 
The poultry yards were covered with a layer of straw 


The removal of ashea by convoying them 
to a waste bank hydraulically Ib done In 
connection with the temporary plant built 
to supply power during the construction of 
tho Rainbow Falla bydro-eleetrh develu|i- 
meul of I ho Orent KsIIb Water Power and 
Townalto Comimny on the Missouri Hlver 
near (treat Falls Mont The power house la 
on the aide of a hill directly ubovo the edge 
of the river bank The bituminous coal 
used la dumped by gravity from tarn on a 
trestle to a bln at the rear of the firing 
floor of the boiler room and runs down on 
thin floor, from whlrh It li fed by hand to 
the furnurcs Ah the nation fall through the 
grate they art drawn out Into a transverse 
concrete lined trench In the firing floor ThU trench 
Is sloped to ono aide of the building, where It rnnnarta 
with a flume extending on a grade of about 5 per rent 
to the edge of the river bauk When the grates are 
cleaned the ashes are pulled Into tho trench and a 
hose stream tnrned Into the latter to atari them They 
are thus picked up by and carried out In tho rlvsr 
through the flume No difficulty Is experienced from 
i lugging to the trench or flume and the current In 
the river prevents an accumulation at the edge nf the 


THE EARLIEST STORY OF THE DELUGE 

PROF. HILPRECHTS REMARKABLE DISCOVERY 
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the Babylonian Deluge story with the jmrollel pas- 
mttm of the two Nineveh veraions ud the Biblical 
etory have brought out the ilgnlflcant tail that, with 
all due allowance for a general reeemblsnr* between 
the three cuneiform versions, the Nippur vcreloa of 
the divine announcement of a great flood and the 
command to build the ark dlflera fundamentally from 
the two Nineveh veralona and agrees meet remark- 
ably with the Biblical etory Thla agreemer 
that part of the Pentateuch (Gen 8 13-20 8 11) 

which Old Toatament rrltlon atyle P ( = Priestly 
Code) and generally regard aa having been "compiled 
In Babylonia about r>00 B C " The Importune* of thle 
new teal to theological student* cannot be overrated 
Written an It waa about 2100 D C, thla new verflon 
came Into being at a Lime when the aanetiiary of 
Bnlll at Nippur waa auprema among the Babylonian 
temples and waa the center of literature When Ham- 
murabi, the Amrspbel of Genesis 14 conquored Rim- 
Bln of Larea, the various petty Babylonian states con- 
stituting geographically the ancient kingdom of Shu 
mer and Akkad were united politically by the con- 
queror Babylon on the Kuphratm became the an- 
tropolle nf l hi nutted empire After Amml-dlUna the 
tliliil sumsaor of Hammurabi Nippur disappears 
inplilly from tiletorv It reappears with the rise of 
the t'nnalte dynasty In Babylonls about 1400 H C. 



everythin* shall thou bring In 
to the ark, to keep ttu-rnsllv* 
with thee , they shall he male 
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eating engine In ship I 
the fact that it Is not r 
fact that a 

of speed considerably lower than the rate of spwSd 
which la beat for efficleaay and eoonomy of tutm* 
operation. To overcome thaae drawbacks Dr ft.’Vodo 


action srltbout mechanical ei 
of thla Invention which Is a 
In the current Bnpnjsmtirr Is g relatively light a 
simple hydraulic I 


plare for several icntnrles The revival Is but the last 
flit Her of a fast dying flame 

In Prof llllprecht s opinion thn Temple Library at 
Nippur was a most Insignificant Institution after 
1000 U (' , and ll flourished mott gloriously before 3000 
It C The priests of thn Caustic and Nco-nnhylonlan 
IhtIckIs produced few. If any original literary com- 
poetttnna of value at Nippur 
nii'ro delighting In the elate- 
ment at the end of thelT tab- 
let* that the teit waa “a 
faithful copy or an old Nip- 
pur original ‘ The literary 
activity of the prlesta was 
transferred to other centers 
II ku Babylon and Hlppar It 
le therefore evident that th<- 
Nippur fragments, antedating 
the two Nineveh veraions by 
1000 years, represent the old 
eel version of the Babrlonlan 
Deluge story In a Semitic 
translation, niado doubtless 
from a mu< h older Sumerian 
original wbbh has not yot 
boen dlacoverrd nnd that the 
later lunetfnrm versions are 
different editions of the 
same etory with consider- 
able changes, abbreviations, 
and additions The Deluge 
story of the so-called "Priest 
ly Code" must form part of 
the oldewt traditions of Is- 
tael as Old Testament m hoi 
nrs have pointed out 

Even the Aniarna period 
(about 1400 B C) with Its 
unsettled conditions In Pales- 
tine, when the Influence of Babylonia upon the shap- 
ing of the government and the religious conceptions 
of 1‘alestlne waa almost nff cannot explain IU pres- 
ence In the Old Testament The unly period when 
tho oldest version of the Delugo story ctmld possibly 
have entered Canaan wns the time when Abraham, 
whom Pror Hllprecht regards os an historical per 
nonage, left his homo on the Euphrates and Journeyed 
westward. In other words, the period of the flrst dy 
nasties of Inin and Babylon of which Hammurabi or 
Amraphel Is the rentral figure, the time when the 
Amor Hoe knocked at the gates of Babylonia, Invaded 
the country, and soon overthrew the old dominion 

Although the Interpretation of the Nippur tablet 
la by no means easy It i an bo stated with safety that 
In accordance with the suited position held by Bnlll 
In the old Babylonian pantheon as "father of the 
gods” It wu In all probability Bnlll himself who 
warned lit na-plahiln to take refuge In an nrk Here 
than as IP the Biblical version, the Imrd of the Uni- 
verse himself both causes the Deluge and uvea Noah 
from destruction by warning him and ordering the 
eonstructlon or un ark 

We present herewith In parallel columns the trans- 
lation of the actual preserved portions of tho anrtont 
Nippur version and the corresponding passage* of the 
Old Testament according to the Hebrew text. The 
similarity la at once striking so much so In fact that 
tho blanks In the Nippur version can easily bo rap 
piled by the n 


The current StTPLiuttcr, No 1787, rontalna a most 
remarkable number of Interesting articles. Karlornst 
Knots writes on the modern use of polks dogs, and 
H W Raymond ou quantitative and qualitative think- 
ing. Prof R 8 Woodworth deals Interestingly with 
the * typical" man a creature who does not exist, but 
yet who Is very necessary Jo the endeavor to classify 



(Oca « in 30 7 11 ) 
Tilt "in the trwotatns a 


mankind A prominent place among tho physical 
agents employi'd In modem method* of therapeutics 
baa been on opted for the paat decade by light and 
espei tally by electric light, whkh Is used chiefly In 
the form of "light baths" and la famished by arc and 
Incandescent lani|i* separately or In combination 
Dr Theodor Bchueler reviews these modem thera 
politic agents In on article entitled 1 Electricity and 
Light In Modern Medians’ No name Is more dls- 
tlngulshed among modem astronomers than that of 
Prof 0 E, Hale, the foremost authority In the world 
on the sun He contributes a brilliant article on 
solar vortices and magnetic fields, In which he criti- 
cally discusses recent aolsr Investigations, and par- 
ticularly his own wonderful dlecovery of the Zeeman 
effect In eun-apots In arlentlflc research, as in loss 
ambitious affaire, the possession of a good Imaging 
tion Is ofteo of the utmoet value There are few 
Instances In which a closely reasoned sequence of 
Ideas has been employed In the evolution of outstand- 
ing achievements, there are equally few In which the 
authors of these advances hsve not owed a large 
measure of their success to tho happy Inspiration of 
their I magi net Ions, all of which Is discussed In an 
article entitled "Bdentlflc Guesswork." Although the 
port of Swansea le placed os the hanks of the River 
Tawe, it may for aU practical purposes be regarded 
eatirely as an arilflctal port, the discharge of the 
river being trifling aa compared with the votome of 
tidal water ebbing and flowing between the pierheads. 
The peculiar conditions of that port have necessitated 
the construction of a most wonderful dock, : ‘ 

a water area of 6 acres la addition to the area of 
the deep-water oxtsaston which, wbea It is completed, 
wQl add 40 acme to the total. This remarkable scheme 


Once again the ftmone sands Of Ormond Baach have 
been used for making new records with automobiles. 
During the three day*’ meat held last week Barney 
Oldfield once more boat the wortfPi record for epoed 
with hie new 200-bone-power Beat racer, a picture of 
which le reproduced herewith, ’nils machine broke 
four world’s record* last fall upon the Brooklatftie 
track In England, and so It 
le not to be wondered at that 


Ormond It traveled two miles 


by aa automobile The dis- 
tance was oovsred In 56 87/100 
seconds, which Is nearly three 
seconds better than the record 
of 68 4/5 made by Democrat 
In 1808 with a Darraoq car 
The rate of speed traveled 
by Oldf fold Is 128 89 
miles an hour Oldfield also 
made new record* for the 
kilometer and tile mile; he 
covered the 8,280 feet of tho 
flrst-meutlaned distance In 
17 4/100 seconds. The pre- 
vious record was 17 70/100 
Hls record for the mile, 
which was made a week pre- 
viously. waa 27 88/100 sec- 
onds, a speed of 131 73 miles 
an hour Walter Christie’s 
front-drive racer covered thla 
distance to 80 89/100 seconds, 
or at the rate of 118 4« miles 
an hour 

In the stock car races. Old 
Held made a new reoord of 
40 36/100 seconds for one mile 
in a Knox machine. This make Of oar also won the 10- 
mlle froe-for-nil In 8 41/100 minutes, a Chalmers 40- 
boree-power car took second plane, the 10-mlle handi- 
cap was also won by a Chalmers cur, which best the 
Pope-Hartford, the time being 12 mtnutoe and IS sec- 
ond*. on the last day of the meet. In the one- tall* 
■peed trials, Oldfleld coverod the distance In »7 B8/J0U 
second*. The 10- tulle etock chnssi* race for can hav 
lng a piston displacement or 181 to 380 fnebes was 
won by Hart In a Bulrk In 12 mlnntea and 68 soc- 
onde, or at the rate of 46 27 mile* pur hour A Hud- 


In t 

cap u Darrmcq car driven by Klnefcer won to 7 21, 
Oldfield on a Knox waa second end Bond an n Stearns 
third A second 10-mlle handicap race was won by 
Altman on a Hudson In 12 46, Oldfield with a Kaeet 
was again second, and Klrechcr third. 

In the one-mile speed trials the Darraoq covered the 
distance to 87.24, and Walter Christie mate It to 
88.16. 

While the races thla year were not very num erous, 
Oldfleld created a great deal of enthusiasm b^Mn rec- 
ord-breaking driving, and It Is probable that nent year 
atm other attempts will be made U> reduce the time 
for short distance*. The machine Oldfleld used III fa 
every way similar to a regular stock oar except. that 
It baa s much larger engine of 18S x 
(7.3 x 7.8 Inches) bore and stroke, capable of 4 
lng couelderubly more than Its rated bone-power. 


A large portion o! the old Erennh plant at Panama 
o be eervlceahle, gad la doted good work 
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iJtb pMt l«w run the structure ruui 

t Ute Interior at the earth here sreutAL appuakocs »t which i 


bees U cftdscf ft* Mr and Insistent discussion, end 
not ft tfcmsr n e dt etit ft the plan to Vore a hole to 
the hemal of the eftrth, hr mean* of which may be 


ft ot the globe, which aa they flight c 


korouth, 400 «nerr win*, 4,000 ntrr loro 
10 TO 100 net DBF, 1H CORimUOTED 
The work at Panama, and particularly at 


cate an atage at which the camera la able to catch 
Flam- quote Impression ot the titanic proportloi 


markm particularly has qeickened this queatlon very 
reiwtlyc and wttft It tew busied the taney both ot 
•apart aad of Iftyntaa. As tondlhg further vivid Im- 
portance to the dlsonaaloft, the (let ot certain chapters 
tmrwi. Keywte hoi*. -Bewohnte Welten" Un- 


ion very work and record It for the Internet ot 

both ot world We have all understood that the 

Mvld ini- which work was being done at Panama v 
chapters slve, but It remains for the accompanying 
on" (In- teach us just how stupendous la the mass 


M the eroat «C the earth and of the interior volume 
Ot oar aatlT* planet This research discloses that the 
Tarytsg temperature of the atmoephere exercises an 


Varytsg temperature of the atmoephere exercises an be formed by the great Qmtun dam Immediately ad ported The concrete Is picked up by iheae cables run 
fwfliumcy oft the ts a poa ttftr e of the crust of the earth joining the locks. The total height ot 85 feet will over the excavation and lowered at the doelred point 
pBjy to quite tseoftaklarfthle depths. Already at a dla- be covered in three flights of approximately 28 feet The flrat part of the concrete work consisted In 
tanoe Of Altana to twenty meters below the eurfaoe a each. In order to provide ample accommodation for the laying of the huge alab of concrete, 322 feet wide 

tmHorat tamfrayatng ft Ot I deg Celalua approxliflhlely future Increase In truffle, and alio aa a contingency and nearly 4,000 feet long, with a maximum thlikneaa 

hog teen ascertain**, which prevails around the whole against total disablement of the locks, they are beltag of 20 feet, which torina the floor of the locks. Dur- 

carth. Vtth la risalig depth the degree of heat Is built In dnpllcate, ss shown In the plans herewith log the construction of this floor, care was taken to 

sqbpiMU This Immi- la called the geothermal de- presented Each lock will be 110 feet wide, and will provide circular transverse conduits with vertical 


AT OATVI, mum of 18 to a maximum or 22 feet, the else varying 
according to the number of side culverts that aro 
I ASrinciat. served. Now It can readily be understood that the 
ku, amu coat of a work of thla kind. Involving the handling 

ed of 4,000,0ou cubic yards of material, depends very 

it the great largely upon the amount of labor Involved For In 

reached a works of thla character the coat of labor la the prln 

i some ade- Upul Item, and honce much thought has been given 

oils ot tho to the design of the appllanrcs fur handlln ic con 

the outside crete and the huge "roims (temporary In losing 

scale upon walls) within which the concrete Is deposited At 

ras Impres- the Oatun locks tho sand and stone are deposited 

pictures to from can In a stork pile running panillsl with tho 

of masonry lock site On either bank above the huge excavation 

■tlautlc end In which the locka aro being built are a series ot 

lofty at pel lowers (see front page and Figs, 2 and 7), 
ip or down between which are strung heavy, Rteel rallies, by 
which will which the buckets containing thu materials are trans- 
wl lately ad ported The concrete is picked up by these cables run 
15 feet will over the excavation and lowered at the doelred point 
:ely 28 feet The flrat part of the concrete work consisted In 
lodatlon for the laying ot the huge slab of concrete, 322 feet wide 
contingency and nearly 4,000 feet long, with a maximum thlikneaa 


sjU This (nnrraai Is called the geothermal de- presented Each lc 
{ depth. In aaafty holes that have been bored have a usable lengt 
iss with much frequency Generally 1 deg of the carrying away 
Ip of temperature of rock la Indicated as often of water out of tbi 


i asalL Ik duo to tl 
otQpftnrmtluu that la- 
fikm US of the ohsract- 
s^gjtjoe of taro Illotnet- 
afi .pc . the thirty-two- 
Mteitt part, of the 
dtsteijee toward ths osn- 
ter ffths earth. Here 
at Ukte depth a tempera- 
ture of 50 deg was as- 
certained. If this man- 
ner of calculation be 
continued for greater 

degrees of depth the Im- 
mediate mult la that 
already at 80 kilometers, 
approximately, the con- 
stituents of the crust or 
the earth are In flery so- 
lution, and at 300 kilo- 
meters most he In the 
form of gas. The latest 
investigations conducted 
by Meyer remind ns or 
tba resear ch of Tana mao 
and others and of the 
results of experiments 
made to measure the 
speed or the prog r ess of 
waves of seismic dis- 
turbance. The collective 
mutt leads to the con- 
clusion that the ml 
fine crust of the earth 
osaaot be speciflchUy 
thicker than 100 kilo- 


mmm 



* will be no feet wide, and will provide circular transverse conduits with vertical 

i of 1,000 feet To provide against openings through the floor whlrh led alternately to 

of gates and the consnqunnt rush opirasltn side walls, there to connect with the main 

lake the former will be built in longitudinal, emptying and filling conduits. Tho next 

teak waa to erect the side 


The walls arc liulll In 
sections, each or which 
Is about 40 feet wide, 
with a space of about 30 
Test between them The 
wall la then completed 
by Oiling In the lnterveb- 


penslve elements In ton 
crete i ollstrui tlnn Is ths 
building and manlpiila 
lion of the forms In 
which the concrete hiLs 
I n smaller structures 
these are coiU|KMN>d of 
timber, but because of 
tho huge amount that 
would he required and 
the big depreciation In 
the value ot the timber 
after use this material 
was altogether out of the 
question Thu plan 
adopted Is shown vfiry 
clearly In our llluslra 
tions The forms are 
built entirely of stool 
( Figs 2, 4 and 5) 
Thoao for the Inner ver 
ties! face of the walls 
consist of a serin of 



■■■gagHj 
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gam partly hi ths lowered pontiles Ute lock rite by l be two csuUlevw eranai 

How tke 4,000,000 Cubic yards of concrete are belag mixed aad bollt into plan at the Canal locka. 
mum THE HTJOX OOIOUTX LOOK! AT BATVt, TAB 1*1 


oaflad JMtenft wktek la ocoailonally sx polled in a vol- duplicate, with a considerable apace ot water boiwoen lion, to Lhn vertical fai n or which Is riveted s 

estate aruptfcra. whan nearer to the center of the earth them, so that If a ship, overrunning, should strike wall of steel plating, stiffened by borisontal channel 

tj^ga^tlg, teat* •( gas, but under auch stupendous the flrat gate, the second will remain intact Also, Irons. The towers aro carried upon four 4»lml 

ISfaaanra that at the distant?* aforementioned the sub- at the entrance to the upper lock, there will be a trucks, two under the front and two under 'he rear 

stymie* aaenift te tenr* ths appearand* ot wax. Bo It bags swing bridge which, In the event of the gates fare, which run upon two pairs of rails laid on the 

l( gpsomad that thft temperstur* of the canter of the being carried away, can be swung across the lock floor of the lark aod parallel with Its lougltudlnal 

akrth Has bstwrop , 82,000 and 100,000 deg entrance, and a aeries of borisontal, vertically slid axis Tho roar faco of ihe walls, which Is stepped, 


At this junctor*. Dr, Meyer seeks to satisfy tha lng steel gates lowered down from thu bridge, t 

fflpmlty ot tha teqplrer with his ttatemant ot tha effectually shutting off tha flow of water Heavy 

s4)]lt|im at haftfc that occurs between the earth and fender chains will also protect the gates by recelv 

tbw •tm of heat, great beyond human com- log the flrat shock of a oollislon and thus, partially 

potation, that streams forth over tbk geothermal de- if not altogether, absorbing tho momentum, 

gross Of depth from the Interior Of tho earth Into end- But the present story te concerned with the mi 


But the present story 1a concerned with the moth- formed the conorei 


trucks, two under the front and two under Hie rear 
fare, which run upon two pairs of rails laid on the 
floor of the lork aod parallel with Its lougltudlnal 
axis Tho roar faco of the walls, which Is stepped, 
closed by a aeries of separate rectangular forms 
measuring about 8 feet on the vertical and 4 feet on 
the borisontal face Tho ends of each well section 
are closed by means of steel plates supported against 
vortical movable framework Into tho pcxkct us thus 


gam h so far counterbalanced by the heat tm- ods which have been adopted for building this huge 

1ft tea earth by the r»y* of the soft that no monolithic, or usjelnted, mass or artificial masonry, 

ill M the mean temperature of tha snrteua of into the construction of which will enter about four 
4h ean be ascertained It moat be noted there- minion cubic yards of concrete In general, the locks 

gt as on tha temperature of the earth depend may be described as coo slating of a floor, 400 feet by 


overhead cable, and tamped Into place by the lalior 
ere, until the full 8 feet of height corresponding te 
the height of the rear stepping te completed The 
watte are thus carried up three at a time until they 
have reached their full height This work la very 
clearly shown In the front page engraving, where a 
skip Is shown as having just delivered Its load and 
the laborers are spreading and tamping the concrete 
To aailst in making a Arm joint between the mooo- 


tftfc, ggng Important pr o ceaa s a ot life, t h s a e axe aft 3, too feet In area, and ot 20 feet maximum clearly shown In the front page engraving, where n 

aUf fti tor aa tndeflalte ttras ftt least thickness, of two side walls, 60 trot In thick- skip Is shown as having just delivered Its load and 

■> — r — • 1 a m»' — pet e at their lowest part, and of a central the laborers are spreading and tamping tbe concrete 

11 mgiisft of ness. dividing wall, 80 feet thick (Bee diagrams.) To aariet In making a Arm joint between the mooo- 

Oft- March Mth tha volcano began to Tha dear height of these walls from tbs floor ot tbe lltblc sections, vertical and horlsonlal key ways or 

•mg. Tha lava suited In a vast stream 24 fast high dock to the coping Is 68 to 28 fast The Inner faces pockets (Fig. 6) are formed In tbe abutting faces, 

ghg 1400 teat wide, and at tho lima of going to pro m farming tha (Idea of the lock are vertical The outer which pockets are, of course, fined In with concrete 

three tsnla# ths destruction of Balpasao gad faces an bollt on an Incline and are (tapped, tbe as the intervening gaps between tbe walls arc built 

p tTl fl 0 bortsoatal thlcksm Increasing with the depth of up Tbts system of keying, coupled with the natural 

The taVg devastated large tracts of cultivated lands, water In order to resist the lateral pressures For adhesion of tha concrete, will prevent any tendency 

•■elk aa vineyards and orchards, and has wrought emptying gad Ailing the locks a aeries of transverse to cracking or separation or the walls ut rhi ec points 

hftvoe In tha woods. The village of NUSote. now Nloo- culverts, farmed In the floor, lead to large Ion git u under hydraulic or earth pressure or under ih. rack 

wj, m bean covered pcsaptetely, and many hate and dtaa! adverts fn tha base of the walla (Figs. 1 lng strains of an earthquake shock 

Jmti pose fagliii) s| bad ty), tty ft latter ranging In diameter from a mint A moat Interesting place of steel form work is that 


dock to tha coping la 68 to 28 feet The Inner faces pockets (Fig. 6) are formed In the abutting faces, 
farming tbe (Idea of the lock are vertical The outer which pockets are, of course, filled In with concrete 


28 o 

for forming the 1H lo 'li foot (ondulm In tin Hide 
walls It (onslHtB lit a flexible Kti-el pl|H (Fig ll 
heavily braced In tihIhI deformation, which him a 
longitudinal hinge at tin top mid if tin bnlfuiu la 
provided wllh lunvy leri nml right hi r< »B hv which 
the form Ih kepi (o ItH full dlnu nunn during the lay 
lug and Belting of tin tone i etc To remove tin forniM, 



\ iiiiihI mli 1 1 hllng pliluri Ik Hg .< nhnnlng the 
umk ul I In < ii l rum i In Hu Iim kx rrom Unlun dam 
To il. i h hi In hi i ii Hu rinr Htipplng of the easterly 
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aall of the easterly lot It The circular timber work 
hIiows the position of tho upper end of the first lock. 
Just beyond this sre two sections of tbs steel forms 
for tho malu central conduit by which water will be 
led from the lake to the upper lock. Juat beyond the 
wall which extends across the picture to the right- 
hand bank will be located the emergency dam above 
referred to. aud beyond, that will extend the three 
plnra wblih will form tho lock entrance from the 
lake 1 he embankment which will be seen running 
out aa an pxtemilon of the natural bank to the right 
or the ph lure Is the rock fill forming the south- 
erly toe of the great Qatun dam, which extends to 
the right across the valley to a junction with the 


AniL a, 191a 

distant hUla The lake of W*|r mma to the right of 
the rock embankment la fefifiMd *7 the hydraulic 
dredges which are being sM tn nuking the Gatun 
dam. Half a mile to the mvgfc also extending across 
the valley rrom the northsxt? tad of the locks, to n 
similar rook Dll, and huge finjgm are now engaged 
In pumping lilt and water tram the Ohagree, and 
from the various contlgnene channel!, Into the big 
basin half a mile wide and over a mile long tho* 
formed The water draina oC through the rock fill, 
leaving the fine silt In a firmly co m pa rted, impermeable 
mesa, which to so dense that it will be Impossible 
for the watere of the take aver to aeep through. 

If the reader have gaflktont Imagination he can, by 



laprlbk »(.•. I ryllnctnra, hlugi-l >1 the lup npllt at Urn botu.cn and kept In place by W* 
right Bud left *mt> Tbe lalle-r rnti l<wm»'tiivl widen U10 rnncretel baa wrt, allowing 
the Ihu halves nf ih> eyllceelcT In nrlng leeweenlly and l»> withdrawn 
Fig 1 All IH-foet ninilml .for emptying and tilling the locks 


Looking Into die middle look excaraljpn from lice ml bwik To tbe loft, aeotbm of a*dr writ with forma yet 
In plane. In water of excavation, tbe middle wall la being ball! la aanuooa. To tbe right la 
a aide wall eectloo allowing the movable form In plane and a bo^s of the track 
upon which It la tnoaported a 

Fig fi — General view of middle look 




Scientific American 


981 


looking at this picture, fairly depict the seen* u It 
wiU topee#. whan the ceil*] U completed, supposing, 
of eotm*. the ride wall were broken away to give him 
M, npohriracted view To the right the beak wlU 
bo (hat 00 hr the wells of the lock structure, end to 
the left he will see the three concrete piers extend- 
flip ont Into e rest lake of water which will corer 
the space now occupied by tracks, telegraph lines 
ant embankments, and will extend In an unbroken 
earthen until It reaches the hills In the far distance. 


Mttatr *f Hteam TarMoe Resale*. 

Home experiment* upon steam turbine nozzle*, ex- 
panding steam from ordinary boiler preaeuroa to 
condenaer preasurea, are deacrlbed tn a paper pre- 
sented to the American 8 octets- or Mechanical Kngi 
neera by Prof Blbley end T R. Kemble Ihe main 
result! are worth noting, and conrtrm the <talmn 
made for Ihe efficiency of noxxlee by turbine makers 
Kfflelences of from #0 to 95 per cent were regularly 
obtained. The actual discharge from the nozzles. 


stated as a percentage of the theoretical discharge, 
was of tho same order as the effl< tern lee Moat In 
terestlng however, wee th< apparent lack of Influ 
ence exerted by the form of thi nozzle even when 
this might have been vxp<'(teil to lx considerable, 
as, for Instance, when the m-diou changed from ilr 
lular st the neck to squan at the dlmharge or 
when a conical needle protruded Into the nozzle from 
the Inlet end Smoothness or surfaco was, however, 
an important factor 










It th. and IU upparent »lwi 
ai d brlshturss will stead- 
ily lurrraw* By the and 
ot the month It will doubt- 
less Im conspicuous to thu 
naked oye 

While walling for thin, 
we will And abundant oc- 
cupation among ttao atara. 
Before we traeo out the 
constellations Into which 
the Imagination baa 
grouped them, let un study 
a real family of a tarn, 
whoso relationship has but 
rucently been discovered 

It has already been told 


Prof Boas has Identified 
about forty members of a 
group of stars in Taurus 
which are keeping to- 
gether In their movement 
through s|MU'« like a floak 
of wild gross In the atr 
It baa also been known 
for some Hum that Bve of 
the bright stars of the 
Groat Boar form a similar 
group, and recently, 
through the studies of two 
German astronomers, t.o- 
dendorff of Potsdam and 
Heresprung at Gdttlngen, 

It has boon found that 
several other conspicuous 
atara. In different parts of 
the sky, also belong to It 
All these atara are really 
moving In tha asms direc- 
tion, and at the same rata, and hence they all appear 
to be moving away from the asms point In the heavens, 
though In quite different direction!, for some pass 
our system on one aide and some on another They 
ought on this hypothesis still to be approaching us, 
and the spectroscope shows that this Is sctually the 
<*ae the observed velocities of approach agreeing 
closely with those predicted by theory 
The atara of this system are shown os our map 
Ft rat cornea the group In Ursa Major — the atara p, y. 
a, a and {. all la the Great Dipper— with Alcor the 
mall companion of Mliar (C), and also two other 
‘■tan not shown on the map, one of them about a 
degree from «, a little above the line Joining It to ( 
and the other the northern moat of two OfttmiagnUode 
stars not quite half way from ft toward r, which lat- 
ter star la shown on the map north ot t 
All these eight atari are relatively about aa close to- 
gether aa they look to us, and are at about the Mine 
distance from our solar system— «A to 75 light-years. 
This can be calculated with accuracy when once we 
know bow feat they are really uorlag and how fast 
they acorn to more The point from which, owing to 
perspective, the motions of all tliean atara appear to 
is> directed Is on the borders of liraa Major, and la 
imlnicd out by a line from t through a I'rm Major!*, 


NIOHT SKY: MAROH AMD APRIL 


When the actual brightness of the other star* of 
the system Is computed it Is seen that Sirius la actu- 
ally one of the fainter members of the system Its 
total light 1s about thirty times that of the sun whilo 
that of the principal stars of the Dipper and of a 
Coronae avcragvs fully twice as much, sad that of p 
Auriga* Is about Ion times aa gnat Delta baonit, 
on the other baud. Is only about ten times as bright 
aa the sun, and the fainter stars sear the Dipper, 
betengtng to the system, while still exceeding the 
■un in luminosity, are only two or three ttssea aa 
bright. 

This system therefore consists of unusually bright 
star* It is remarkable also for the great extant 'la 
space Between the outer stars of the group there 
must be hundreds of start, of which our an la otul 
which have no connection with It It la as If a doa« 
men were all walking through a ooafoaad crowd, an 
in the Mine direction and at the Mma meed. Though 
maay of the crowd Intervene, the mere {get of that* 
progress toward the same point ssrvss tciferttagelsh 
them, end Is a mark of their common origin. 

It may be added In oonrlastoa that a very huge 
proportion of throe stars, at least six out of the ten 
shown on the map. are either visually or spectro- 
sroplcally double. Turning now to the ooostallaUcA*, 


aft*# 

111 no* he 

til the Utter part * the 
month, when he data An 
hour and a half afhgth* 
sun and should brirtgfty 
seen shortly afterSpR, 
At this time he ^ yia 
Taurus, and on timUpt 
he passes close (ipata 
Pleiades, which he MMh 

Venus Is a morning jap. 
rising about 4 A 
the 1st and S ID A. M. an 
the noth She Is extrthfte- 
ly brilliant, and eahnrt 
possibly be tulsUken 
Mara U evening star 
In Gemini, slowly moving 
eastward among ths rtjxnt 
and atm losing In bright- 
nsaa as he raced ns frwg 
ua He la very far agftfc 
all through th* mouth, M# 
consequently jrijfika Mgr, M 
sight until r M 

Jupiter la jnst pact opposition, and dariMRes the 
evening sky Teleacoptaally, the transits 
of bis satellites are among the most faadttflH^kpe* 
tadas Is the heavens, especially when the room black 
shadows of the aateUltro can he aeon on the plaaefg 
disk, aa happens on the Id. MU, 10th, lgth, and 
15th daring the evening hoof* In oar part rtf the 
world. -t T&t T 

Saturn la In conjunction with th* sun on the ltth. 
and la unobservable throughout the month. 

Uranus la in quadrature wart of th*. son on the 
15th, and Is observable th the morning Nfptune. 
which Is In a similar position on the oppoake aide 
of the ran on the 7 th, can be seen, with a suitable 
telescope, In the evening. 

The moon is In her last quarter at t P M on tho 
Id, new st 4 P M to the »th. l n her first quarter a* 
B A. If. to the ltth, aad full at g A. M. to the Mtb. 
Bhe Is nearert as to the l«th, and farthest away to 
the Mth ths Is tat owjunotton with Uranus op the 
M, Vena* on th* Wt Heronry sad Betaro on the 
Bth-tha three bodies being spoaraesly eloo* together, 
hut also so near the Sun that they cau^t be mm— 
with Nan m the 11th, Neptune on the ltth. ant 
Jupiter pretty closely n the aWUoftA* Mat. 
Princeton Univerefty Ohsefradw y 
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HOVEL CHANGEABLE PHOTOGRAPHS 


Uppmaan recently described before the 
as* limy of Science* at Pari* tome norel chanceable 
"phot ogr a p hs made according to a method dev Lied by 
M. Manave, secretary of the Faculty of Science* of 

Mwatllla*. 

It Bstanavs produced a dla-po*ltlve on glaa* of a 
rf**pilig woman. By Inclining the picture a few mllll 
'feelers and rooking It (lightly, the eyes apparently 
jj^sfe IJk* the eyes of a porcelain doll, with the *x- 
_inm, however, that the entire face livens up In 
* BtrMnlln * r y manner Incline the picture 
fmt the eye* slowly close again The photo- 
Jmtjfc* when reproduced for publication In a paper 
feNto aa the Sciaunno Amcbicav unfortunately ran- 
*|A ho jsasd to obtain the offeat because of the ne- 
c sjis tt g ef employing a special half tone screen 
' lfc' order to explain how M Bstanave obtains bis 
•igtar*. let us consider two different photographs— 
tip one D re pre senting a sleeping woman, the other 
t the same woman awake Bach photographic posi- 
tive la ruled horlsontally from top to bottom, eo that 
both photographs appear finely banded If we re- 
move from the positive it even alternate pairs of 
bands, and from the positive E odd alternate pair* 
of band*, and If we place upon the positive D the 
bands taken from £ and upon £ the bands taken 
from U, we will obtain two new pictures wblcb wo 
may designate D' and £' These new pictures O' and 
£' are composites of I) and £ If the bands are nar- 
row enough, 30 per centimeter for example, Uielr 



BY E HONORE 

■trips of P without disturbing their order We ob- 
tain still another positive D\ formed by the combi- 
ntUan of the two preceding positive*. When looked 



discontinuity will not be noticed The composite 
picture* will apparently be complete and comparable 
with the half-tone pictures to be found In the S< ma- 
rine Amkbkas or In any other modern illustrated 
periodical 

Let us now combine the- two composites D' and £' 
In other words, 1st as transpose stripe of O' and 


aoDmu rout or thi dimotut. 


si directly this upw positive IV is rather confusing, 
but when looked at through a glam plate ruled alter- 
nately with horizontal opaque and transparent bands 
at a width equal to those constituting the positive 
Itself quite a different effect is obtained ir we hold 
this glam screen In suth a manner that the opaque 
bauds cover the bands of the positive K' we will toe 
only tbs bands of the positive it, and we will obtain 
the portrait of a sleeping woman Ou tho other hand, 
If the screen be slightly shifted so that the bauds of 
the positive £' sre covered we will have a portrait 
of a woman wide awake Since the different effects 
sre obtained simply by shifting the screen, the single 
photographic view seen through It can be caused to 
ihange Us apiiearame very rapidly simply by chang 
log I be speed or the si ran movements 

In actual practice the ruling of the positives and 
the transposition of the bands, as well aa the use 
of a suitable screen, Is attended with consider 
able difficulty For that reason, M Estanave has 
devised a simpler method which Is Illustrated In the 
si rompanying diagram 

I-ct a and b be two different objects the lumlnons 
lays from which fall upon a sensitive plate or a 
ground glam BP In the path of three rays at a 
suitable distance, tho horizontal ruled screen HR' Is 
placed In the diagram the spaces separating the 
lines of the screen are considerably oxaagerated and 
the screen ltseir la shown In vertical section Such 
Is the position of the screen that the sensitive piste 
will receive s series of tmsges of o' sltematlng with 
Images of b' 

In making the positive photograph according to 
this method, the subject la first placed at Oo and Ihen 
at Ob At Oo the subject must appear asleep, sort at 
Ob wide awake A composite picture will be obtained 
on the sensitive piste If this picture be examined 


through a soreen similar to that by means of which 
the ploture was made, and the visual angle be varied 
either by shifting the eye or shifting the Bcrecn (lie 
portrait will apparently open and rlosc Its tyea 

Theoretically several different pictures <-un thus be 
superimposed In actual practice M Estanave has 
Lumblnetl throe which are clearly visible Ilowevor 
there Is a limit to the number or pictures that ean 
thus be combined for tho positives become more and 
more Incomplete as the filiform bands composing them 
are more and morn elongated In the case of two 
aspects, the elements of an Image sre adjacent, the 
one to the other with three aspects, the const cutlve 
elements ot an Image are separated by two eli mi nis 
belonging respectively to each of the too other 
Images, and so on 

In order to simplify the adjustment of the screen 
relatively to the composite Imago, and In fact to 
avoid adjustmont entirely M Estanave employs an 
Improved auto-atereoeroplr plate which ho has In 
vented This plate Is ruled with a wreen on the 
sldo which Is not emulsified, the rulings being such 
that alternate opaque and transparent bands are pro- 
duced The new Invention of M Estanave's Is so con 
oeived that the plate serves a double purpose The 
piste Is mounted with the ruled surface In front, or 
It can be so plan'd lhai the ruled aurfaie Is either 
horizontal or vertical When the ruled surface la 
placed horizontally i liangeuble photographs urn ob- 
tained With the ruling vertically placed images can 



bo obtained directly visible lo Ihe eye with a stereo- 
scopic effect With two stereos* oph lenses mounted 
so as to obtain rilirorm Images toimed by the super 
position or the two Images of the ubjcil taken under 
the same uspett, tbn vertical 11m h of ibe serein se- 
lect for each eye the partliular Image of the Hleroo- 
scoplc couple which are Intended for It 


At a very early period reposted efforts were mads 
to replMO mother-of-pearl, so expensive at times, by 
some substance possessing the earns valuable proper- 
ties, but the results arrived at always fell tsr short 
of the expectations wbloh were entertained, and theae 
Attempts were, therefore, gradually entirely aban- 
doned Recently attention baa ag^ln been directed to 
the same problem, It being* believed that the progress 
made In chemistry and applied aclenoe afforded 
grounds tor hoping tor more tovorable results And, 
In toet, some of the imitations ot mother-of-pearl now 
made seem to show that these sxpactatlon* will not 
bs disappointed. It la true that hitherto but few 
detailed directions for making artificial mother-of- 
pearl have appeared In technical literature, for the 
simple reason that the method* which have led to 
successful results have tor the meet part been kept 
care fully secret, but a careful study of International 
patent literature shows that there are now various 
processes for making thsas imitations, asms of them 
resting on a solid scientific basin It Is st one* evi- 
dent that imitations such as sheet gdtttne stewed in 
fish-scale essence, or Cologne fine ssiurettd with 
ttamtolum silver will never gain a footing aa geo ulna 
SttMttulet when, tor instance, act even the w«U- 
htortra.re UuMd nwtherof-peafl can gain rowgnHkm 


as an equivalent The purpose to which srtlflclst 
mother-of-pearl Is applied determine* the degree of 
Its efficiency as a substitute, and this degree of efflcl 
ency In Its turn depends mainly on Its extents! resem- 
blance to the natural product For combs, bat pin 
heads, etc celluloid njotbor-of pearl may be used with- 
out hesitation as an Imitation, for ornaments, on the 
other bond, such as fastening plus, buckles, etc , the 
preference will usturally be given to substances whose 
externa) resemblance to the genuine material Is com- 
plete or nearly so Special Interest therefore, at- 
tach** to a new method of preparing artificial mother- 
of-pearl, which we proceed to deacrlbe In detail 
The ascertained fact that collodion, mixed with car- 
bon bisulphide and a few parts of pearl-silver fluid, 
yielded a substance more or less resembling mother- 
of-pearl, led to a method of working directly with 
cellulose solutions, and In this way the celluldld 
motber-of pearl already mentioned was obtained a 
material which has been used for a variety of pur- 
poses In ths Industrial arts. As. however, the In- 
SammabUlty of celluloid considerably restricted the 
employment of this new material, effort! were made 
to replace celluloid by another substance This sub- 
stance wag esLHte The process of preparing artificial 
metk* ref-pearl tram this base U as follows 100 parts 
ef otmte dissolved in td to to parts of glasltl aoeUe 


sclU or chloroform sre mixed wdh 20 parts of ml 
clued magnesia and 4 to 8 psrra of pearl essence, with 
continual stirring In this way u more or less vtnld 
mass la obtained which la allowed to dry In the 
sir If a few drops of carbon bisulphide ore added 
lo the liquid solution a beautiful Iridescent luster la 
Imparted As celllti dissolves comparatively slowly. 
It Is advisable to prepare tho solution a day nr two 
beforehand In case of need, tbe process of dissolving 
may be somewhat accelerated by slow heating In a 
water-bath When dry the arllfii lal uiolhor-of pearl 
pro sente the appearance of itollshod mothcr-of pearl 
plate* but In addition It Is distinguished by great 
ductility and elasticity The treatment of this arti- 
ficial product Is, therefore much eaeler than that of 
genuine mother-of-pearl It baa also been attempted 
to substitute motber-of pearl dust for magnesia and 
very satisfactory results have been obtained In this 
way It Is also possible by means of lilts process to 
produce artificial pearls exactly like real ones tor 
this purpose the artificial product Is pli pared In 
rather thick plates from which elliks ore cut and 
pearl* of any desired size and form turn* if on the 
lathe Those pearls are superior In point of re- 
semblance to the natural product to the flsli nr wax 
pearls hitherto made from glass and are not ho brittle 
as the latter — Deutsche Qoldschmlede Zeltung 
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Square Illumine for Boats.— I think equara bond 
are r hie linprovemi-iit ovor round bunco. They do 
not uiaken the planking or ebaflne streak* and majr 
mom ipilikly bu Inscritil 

Di« i hiinim ntnak on n round stern that ha* been 
bunged ullli roumi bunging Invariably breaks sooner 
or lull r « hi n Iho round bungs hnve boon Inserted 
Wlun tin. square bung Is used the nail U driven and 



■quasi itnraino 

set The square pum li whleh la a trifle larger than 
(he nail head, la then driven In nuking the aperture 
(or Ibe square bung This punrh should be hardened 
and ground on nn emery wheel making the corner just 
aa keen and ahani as iaswlbh Oblong rectangular 
bunga are preferable where the bont nail Is used In 
planking etr The bungB are quite easily made 
6/16 of an Inch square with a Hmall buu saw, tilting 
Iho saw table slightly to produce the taper on two 
aides of the bung 

Wheel Calker— The wheel calker lllustratod here- 
with will anally force cotton Into solid wood where 
there Is no seam or Joint The shnpe given one con 
slderahle leverage The cotton Ih first plated along 
the seam by attaching It with tha point of a knife at 
short distances. Just enough to keep It In Hue with 



tho joint It Is now ready for the knife shaiied wheel, 
whlih calks It very rapidly Take a strip of Iron H 
by 44 Imh thick, 2% feet long sod bend It to a flaring 
IT simile The bottom of the U should be 4 Inches 
a< rues and to It the wheels ore riveted The Iron strip 
should be drawn down a little on fho ends to receive 
Ihi handles The wheels are 1% Inches In diameter 
Uuc of the wheels hus a square edge 1/18 of an Inch 
thlik The other wheel Is 3/16 uf an Inch thick with 
(he edge sharpened like a knife There la a simple 
gauge phuid on the framework near the square edged 
wheel whlih allows one to force the cotton to the 
dtalred depth In reeelve the putty 

Marking tho Wator Lino on a Boat — I-cvel the boat 
athwartshtps and decide where you would like your 
water line, which In tin taac of a lauuih or small 
motor boat should lie from two to three lnihea out 
of water when the boat Is afloat Take two straight 
edges 12 or 14 root long placed level athwartshtps 
to the boat ono at the bow and one at the stern at 
the height of the water line decided upon Stretch a 



Mkixnro thi warn un 01 a mat. 

cord across the si might edges with the weight at *ASh 
enn <o keep It taut and let It Just touch the bilge of 
the boat no that you may dot your water line along 
thi hull The proper way to make a true line la with 
a thin hatting 1 nr four Inches wide and 10 or 12 feet 
long with the iip|ier edge pressed against the boat to 
correepond with the dots. Be particular to keep the 
batting exactly plumb edgeways and you can correctly 
Hiratrh In your water line. 

Simple Method of Weighing a Boat— Take a lever 
■Is or eight feet tang, ptaoe a fulcrum on the ground 
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near the bow J*t the fulcrum (at 2 In the drawing) 
be just six Inches from tho end (l) of the lever that 
Is under the bow of boat A person that would weigh, 
■ay a hundred end fifty pounds, should work slang on 
the lever, say to 3 or until thn weight of hla body 
would Jnst lift the bow of the boat i lear of the block 
lng With a piece of chalk make a mark on the lever 
at this point Divide tho distance from the fulcrum 
to the chalk mark Into 6-Inch space* and odd ISO 
pounds for each space. For Instance, eight space 



would mean 1,200 pounds, which would be a little l«aa 
than half the weight of the boat, ss the bow end Is 
generally the lighter Now raise the stem with the 
lever In the seme manner The boot being heavier at 
this end will call for more space*. When thla weight 
has been determined add the two weights and the re- 
sult will not be Tar out for the entire boat Tho 
blockings the boat rents on while the boot Is UftBfi 
should be at the extreme end. 

A Home-made Lifting Jack.— Thn Jack here Illus- 
trated Is made with a screw an Inch In diameter and 
eight or more In length and a good heavy nnt, the 
corners of which liave been notched down with a file 
to receive a heavy washer The i*rl or tho nut which 
comes through the washer should come through far 



a HOHi-gisx Lirmre hot 


on the wheal puller Is obtained on ih* outride 
with any suitable wrench. 

Convenient Flywheel for Gasolene 1 
all tha flywheel! for email marine gasolene j 
are filled up with spokee or wobt with few k 
them, which moke* It very awkward to get at i 
can trie strap and pump to tighten the nuts and g 
box. Nearly every time thla is done the a 
of the engine uses a cold chisel or screw! 
hammer I have designed a wheel and a 
engine for four years. It has only two^ 
hand rim, doing away with the < 
which li a dangerous feature The ptab 
floor covers the hey os well os the 




t In tho spoke* It Is a g 
cleaning behind the wheel or repainting, as If 
take a minute to remove the cover i ' ‘ 
sired A wrench Is the proper thing to 4_ 

Instead of a cold chisel It can4ie done™ 
style of wheel la used 
Tunnel for Gasoline. — The tunnel here ■ 
practical one You can capstie a five gallon j| 
gasoline imd allow It to rest In the tunnel untlf ft 
empty, ua Illustrated In Fig 1 A b reuse of wing will 
not blow it one side slopping It over, which always 
happens when trying to pour out of the can Into th* 
ordinary tunnel. The practical tunnel has a long pleieof 
64 Inch tubing which goes well down Into the tank 


enough to allow for good heavy riveting on the washer 
Thle makes the hase for the nut to rest on and It I* 
then placed on s wooden block, which Is well secured 
with four wood screw* The base of thn Jaik Is a 
heavy block placed with thn grain running at right 
angles to the upper bloik which holds the nut The cap 
and Inver require no description The brood base 
prevents the Jack from settling In the earth and from 
capsizing aa well, which Is a good feature around boat 
work. 

A Home-made Wheel Puller — A simple wheel puller 
ran lie made by taking a piece of maplo about 36b 
Inches square and about slztoon In length and fitting 
It with the bolts about as shown In the accompanying 
sketch Tbs nut for the center screw has the washer 



and should always be smaller than th* receiving hoi* 
In the gasoline tank. The supports for the tunnel ora 
made out of galvanized Iraa 1 inch wide and l/U 
thick, bend tag th* tipper end to co nf or m to the angle 
of the cone while the lower end is bent around a 
8/16-tmb galvanised wire hoop about tep Inches m 
diameter A trifle larger than the upper port of the 
tunnel ts good proportion. „ 

This port of the tunnel I* a standard article which 
con readily be procured. The parts that are attached 


hokx-kass man. mm 

attached to it In the earn* way aa In th* lifting Jack 
end it Is similarly attached to the maple. Th* wheel 
bolts carry two brood nuts to catch on th* rear floe* 
of the web or spokee of the wheel. The wheel ts 


Place a wire gang* about fifty or risfly mesh to th* 
lnoh Inside of th* tunnel. If a chamois filter la 4a- 
rired make a band of motel that will Molly dip InaMf 
of upper part of th* tonne! The .lower end of this 
Is covered with chamois, whleh la hold la ptam with 
■mall twin* Tuck ■ atrip of rakaniaed fltotr to the 



In removing wheel* from gasoline engine*. This to* 
plement end the Ufling Jock havs beea In me four 
or fire year* They have stood lota of Wear- god w>- 
ponatty are m strong An aver. 4. greater^ lev e ra ge 
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‘lira than uranium. Marckwald latar 
separated from 16 ton of pUchbleode 
about 8 milligrammes of lataaaaly act- 
lra material which ha called ndtotol- 
lurtraa, since it was separated Initially' 
| with tell url tun as an Impurity. By dip* 
plus a oopper plat* Into a solution of tut 
Oabstanoe, ha obtained a deposit j| 
weight not more than 1/100 mHUgrastsav 
I which waa far more aetlra than an equal 
weight of radium. It waa aoon reose 
, ntsed that this preparation waa tlrstlK 
cal with polonium, for It gara off the 
typical ■ radiation, and had the charac- 
teristic rate of decay of that substance. 
Unfortunately, Marokwald was not awwe 
at the time of separation of the great 
Importance of testing whether )eed ap- 
peared as a product of transformation of 
polonium Before each an experiment 
could be made, the polonium had to a 
large extent been transformed. 

Polonium la one of the numerora 
transition elements produced during 
the transformation of the orantom- 
radlum series. It Is half-transformed In 
about 140 daya, emitting a particles dur- 
ing the process. Rutherford showed la 
1904 that polonium was In reality a trans- 
formation product of radium Itself. Ra- 
dium at Orel changes into the emanation, 
and then auccesslrely Into radium A, B, 

! C, D, E, 7, radium F being Identical in 
all respects with the polonium directly 
separated from a radioactive mineral. 
When the radium emanation la allowed 
to decay In a sealed glass tube, the walla 
of the tube are coated with an Invisible 
deposit of pure radium D. radium B, gad 
radium F, hut the amount of the tost 
to be obtained In this way Is tar too 
small to be welghable. 

The amount of polonium present in 
any radio-active mineral can easily be 
calculated. Since the radium and polo- 
nium (radium F) In a mineral are In 
radio-active equilibrium, the same a um- 
ber of a panicles are expelled from each 
per second. Since polonium Is half 
transformed in 140 days and radium In 

1.000 years, the former breaks np 6,000 
times faster than the latter The maxi- 
mum amount of polonium to bo obtained 
from a mineral Is In consequence only 
1/5,000 of the amount of radium. In 

1.000 kilogrammes of pltohblesdo con- 
taining 60 per cent of uranium, there 
are present 170 milligrammes of radium 
The weight of polonium Is about 1/6,000 
of this, or about 1/10 mDligraniine. It la 
thus obvious that to obtain 1/10 of a mil- 
ligramme of pure polonium, several tons 
of high-grade pitchblende must be worked 
up. The most natural source of polo- 
nium le radium D (radio-lead), which 
growa polonium and baa a period of half 
transformation of about twenty rearm. 
81 dm polonium breaks up about 6,000 
times faster than radium, Us aotivlty, 
weight for weight, should be shoot 6,000 
times greater than that of radium. There 
Is nothing surprising In this, for the ra- 
dims emanation has an aotivlty about 
loe.ooo times that of radium, while ra- 
dian A (period three minutes) mast 
have an activity 400 mill km times that of 
radium Itself. Once the radiation from 
polonium Is entirely la the form at « 
rkys. It Ig to he expected that the radi- 
ation from It would show chemical and 
physical offsets Identical with those ob- 
served for pore emanatkm, the only dtfr- 
furone* being that the products of tbe 

latter salt g and y rays as mo. 

Apart (ran the Interest of oWslalng s 
welghable quantify of potato* tan pom 
rists, the real Importance Of the gn a t 
hrwttgaUcos of Mnee. Carl* U* in tM 
pitonito Wat** thn mtfk* of 4a, 
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ttBM potaalttm aniu • particta*, 
Its prodoct* at dedampoxiUoii, U 
tM other a-my product*, should 
Th# p redaction of helium 
Mia a preparation of polonium ha* boon 
eoTTil by Rutherford and Boltwood 
(Manchester UL and PbU. Boclety, No- 
vmabOT SOth, ltM), and alao by Mme. 
Carte and DeMeraa la their preeent ex- 
periments. Boltwood aevoTal year* ago 
nggaeted that the end product of the 
radium eerie* waa lead, and ha* collected 
strong evidence in anppoft of tble view 
by comparing the amount of hellnm and 
lead In old radtoartlve min era la. Since 
polonium le the last of the active prod- 
uct* observed In the radium eerlee. It le 
to bo expected that polonium ahould be 
transformed into helium and lead, one 
atom of polonium producing one atom 
of helium and one atom of lead. This 
point of view ncetvee additional weight 
from consideration of the atomic weight 
to be expected for the end product of 
radium. Blue* In the uranium radium 
aeries, seven ■ partlclee, each of which la 
an atom of hollum of atomic weight four, 
are successively expelled before radium 
V U reached, the atomic weight of polo- 
nium should be 7 X 4 = 38 Units leM 
than uranium (atomic weight 2J8JS) 
This gives an atomic weight of polonium 


ole, a dual product of atomic weight 20* 6 
— a value very dose to the atomic weight 
of lead. 

It le a matter of very great Interest 
end lmportenoe to settle definitely 
whether polonium chan gee Into lead. The 
evidence aa a whole has long been In 
favor of that supposition The outlook 
la very promising that the experiments 
of Mine. Curie and Debteme will settle 
this question conclusively No doubt an 1 
Interval must els nee to allow tbs polo- 


nium to decay before the final examina- 
tion of the residual substance can be 


The revolving safe le the latest advance 
of the safe Industry In Its continuous 
contest with the burglar, who. In the 
most raeont times, has taken to working 
with the cutting burner, which, by means 
of an oxyhydrogan or axysoetylene flame, 
can cut through the heaviest armored 
safe In a few minutes. The revolving 
safe makes the employment of the cut- 
ting burner absolutely Impossible. It 
consists, as Technlache Rnndachau de- 
scribee It, of a steel strong box. closed on 
all sides, of polygonal section, arranged 
to revolve on ball bearings, and Inclosed 
In a spherical compartment, built of 
strong masonry and closed above and 
below with masonry. In such a manner 
that the steel strong box con revolve on 
Its vertical axis, without coming In con- 
tact with the walla. In the Inclosing 
masonry and In the strong box, door* are 
contrived, by mean* of which the strong 
box la accessible from outside, ea long 
as It Is not revolving, which would be 
the case for Instance doting the business 
hours of the bank In whom quarter* the 
revolving safe la set up. At the oloee of 





Fireproof Windows 
For Your Factory 

Your plant a akvayi in danger from 
fee tmlett you protect the window* wxh 
gad mdses. Old gyle wooden aaahe* 
bin epaekty and aerre ai a fuel for fee 
flame*. 

Equp you bufldmg with United 
Steal Sum* which cannot bun, warp 
or rot 

Uteted Steel Saak haa the (mate* 

grength of *1 nabea owing to the si- 
cmaaod depth a l Kchoa and to the 
perfect jomt which ■ not weakened in 
any way by cuttxig or punchmg. 

U^Sash 

gnree maxsrtum daylight n your factory, 
became the deep, narrow geej lecbona 
do not obgruct the light. A wd lighted 
interior meant maeaaed floor area for 
w orking and ncreased c&oeacy at em- 

The cog of the United Steal Saak 
compare* favorably wflh wooden tub 

X wffl pay you 
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PENNSYLVANIA RAILMA 

t SMUSi 

DREADNAUGHT CARE. 

The nnb of railroading is first-class equipment and 
reliable aervlce. The Pennsylvania Railroad provides this for 
the public. For many months big all-steel coaches, built tik e 
Dreadnaughts, have been operated on all through trains. Their 
essy-ridiag qualities and steadiness of motion have been widely 
praised. The all-steel dining cars too have distinct advantages 
over the wooden ones. They are stronger and steadier, and the 
act of eating is made more enjoyable by the smoother movement 
There are also some steel Poll man Cara — Combined Parlor*- 
Smokers and Baggage— in the service now. Travelers like them. 
They have plenty of elbow room and they glido over the rails. 
Tho Sleeping Cars are coming Some four hundred parlor and 
sleeping cars will be in use by Summer. 

The steel coaches and cars arc the strongest vehicles ever 
built for passenger transportation. They are fire proof, break 
proof and bend proof. They represent the climax of safety and 
the perfection of comfort in railroad travel. 

The Pennsylvania Railroad has always been the leader in all 
manner of improved equipment as well as In all methods of mak- 
ing their patrons more comfortable. This 1s why it la known and 
honored as The Standard Railroad of America. 


BARKER MOTORS I 











OrWoe Uroop. 

▲ lively sensation wm crested, two 
year* aso, by the publication of Sir Wil- 
liam Ramsay ■ experiments on the action 
of radium emanation upon copper Ac- 
cording to Ramsay, the energy released 
by the emanation reuses a disintegration 
of the atom of copper, and converts that 
metal Into elements of smaller atomic 
weight, which are Included In the copper 
group. In HandeMelTs classification. 
Ramsay claimed to have found, among 
the products of the aotlon of the emana- 
tion upon copper, minute quantities of 
potamlum, sodium and lithium Madame 
Carle repeated Ramsay's experiments, 
but failed to obtain the seme results, and 
pointed out certain possible causes of 
error in the method employed by the 
English physicist Ramsay has since re- 
peated the experiments, taking care to 
eliminate these passible sources of error, i 
and has reached the same results and 
conclusions as before. He has lately ex 
tended bis researches to certain elements 
of the carbon group (silicon, titanium 
zirconium, thallium and lead), which. If 
his hypothesis la correct, should bo dis- 
aggregated by the action of tbs emsna 
lion Into simpler elements of the same 
group, and especially Into carbon j 

The following method was employed! 
by Ramsay and his collaborator Uniter I 
From a solution of radium bromide con | 
tatnlng 211 milligrams (about 3 gralnal 
of the metal nullum tho emanation pro- j 
dared In the course of one week, together 
with the expkmlve mixture of hydrogen , 
oxygen which alwaye accompanies. 
It, was extracted by a pump The total 
quantity of gea thus obtained amounted | 
to about 25 cubic centimeters, and con 
talnad 0 0012 cubic centimeter of radium 
emanation, mixed with hydrogen, oxygen 
carbon dloxlda and other gases Tho 
hydrogen and oxygen were combined by 
explosion, reducing the volume of the 
gaseous mixture to Uj cubic centimeter 
This wss collected In a small glass tube 
coated with fused caustic potash, which 
absorbed the carbon dioxide In the course 
of an hour The residual gaa was then 
Introduced Into a glass flask contain In g 


■BH 


for four weeks at the end of which 
period the activity of radium emanation I 
Is completely exhausted The gas waal 
then drawn off and analysed 

It woa found to contain carbon dioxide 
Invariably and carbon monoxide In aome 
cases. The following table ahowa the 
quantities of carbon thus produced from 
various solutions by one cubic millimeter 
of radium emanation 


Hydrogen silicon fluoride HjBiF, OlilN 

Titanium sulphate THBO,), 0 283 

Zirconium nitrate 7,r(NO,), 

1071 

9873 

ThaUalum nitrate Tb(NO,). 


Ramsay and Usher conclude that car- 
bon la produced. In greater or smaller 
quantity, from all the other elements of 
the carbon group by tho action of radium 
emanation The elements of high atomic 
weight, with the exception of lead, which 
seems to be particularly stable, appear to 
he disaggregated more easily than the 
elements of low atomic weight Riper! 
menu on elemenu of other group* are in 
progress, hut those described shore ap- 
pear to prove beyond question that the 
atoma of the chemist can be broksn up 
by the action of radium maasdom- 
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The utui frog rapli Inti Iragth of the Antemoblle oatpot fro* 1895 to 1910 

na XAimoua uovth or otn autokobhj muim -[See pare ns.] 
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LIEUT ISA OX LETOV 

H OWEVER thrilling the overage man may And 
■•I* ill Shat klcton « modest and self-efTai Ing 
rifltul of the Antari Lit hardships and trl 
iiniiiha or Ilia brilliant expedition It Is to tlio 
■< l< ni lot that the English explorers character must 
■aatircdly appeal moat utrongly No doubt tho dare- 
devil courage of the Englishman, whose love of adven 
turp has carried hint Into the heart of Arrlca, the a lids 
of Australia, and the mysteries of Thibet enters 
large lj Into SIihc kli Ion s ualure How else could he 
have endured the numbing told and the pangs of pi I 
vstlnn* lint the sacrlHees made during that famous 
«X|ied|tlnii Which hroughL him within aetual sight of 
the South Pole- arc essentially scientific In diameter— 
comparable with ihe heroism of the man who exposes 
himself In Ihe stings of dlseastc-eariylng Inserts, thut 
mankind may know how host to protect itsi If against 
the raiages eif yellow fiver and (la sit oping alcknesa 
Hla incident v of demeanor and speech his generous 
praise of those who ace oinpanlecl him, his llbersllt) In 
donating inlneinleiglcnl and ornithological collcrttons 
to our museums liiillti tlous made when the doslre 
was strong to abandon tip in In (he hour of weakness 
and hunge-r) and allot u all that uiiwllUngueaa of his 
to appear as rltal to (.'apt Scott hla former chief, 
which has led him to postpone tils own Antaretle plans 
ao that flentt may have no difficulty In ohtninlng funds, 
are all t Imrarter belle of the unsolllsli selenllsi In whom 
the sense of personal tmportanec la overwhelmed by 
the high Ideals of the cause In whose furtherance he Is 
engaged 

Hricntlflc too In Its purpose Is the expedition that 
Shackle ton has postponed In deferene-e to Seott, for 
that cxiwdltlon will bn undertaken not primarily to 
reach the Pole but to fathom the many mysteries of 
the unknown land fronting on the South Indian Ocean, 
and presenting many srlemlAt and geographic- prob 
Inns for solution Ry systematic ally exploring the roast 
around King William I .and a coast which has never 
been carefully studied from shipboard because of float 
Ing len he will probably determine once and for all 
whether there Is any reason for questioning the claims 
made hj Admiral Wilkes to the first discovery of the 
Antaretle Continent Hharklrton s se use of fair play, 
bis sense of vclentlflr Justice In other words, eral 
nentty fits him for this peculiarly delicate task 
The lieartr nvngnltlnn which Shackle ton has ac- 
corded l'tnry for the discovery of Ihe North Pole com 
Ing ns It does from s mail who knows something of the 
rigors of polnr exploration ought to shame the Con 
gross which re fused notional honor to Peary without 
proof of the North Pole « discovery The doubt which 
has been foolishly east on Peary a exploit by a eon. 
green in nn whose “farthest north ' as one Washington 
correspondent phrased It Is the semi tropical cold of 
Omaha Neb la more than extinguished by tho 
cordial defen nee’ which Bliarkleton has shown toward 
Peary on the oeeaslon of the Ir many public meetings 

A FLEA FOB OtWPIBATIOW. 

T HE development of rspld transit In New York 
eltv lias reached a critical stage, for upon 
Hu evinu of the next few months will depend 
the question whether a certain proportion of 
future subway travel In to he paid for at the present 
rate of live eonts per trip or at donbte that amount 
Now, It Is generally agreed that one of tbr Indis- 
pensable conditions of the future development of the 
■ubway system In this city Is that the f*re shall at 
no tlma exceed five cents, for which sum • passenger 
must be at liberty to travel from any one part of the 
ays tom to any other The universal tendency to-day 
|a toward the cheapening of transportation, and the 
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possibility of an Increase from five eenta to ten 0«ats 
per trip Is not to be considered for a moment. 

Nevertheless, the people of this city are to-day con- 
fronted with tho poaalbUlty, If not the probability, of 
Just such an Increase of fare, and this condition la due 
In large measure to the strained relations between 
the Public Service Commission, whose duty It Is to 
safeguard the transportation Interests of the public, 
and the Interboroiigh ( ompany which has a practical 
monopoly of loral transportation The Public Service 
f ommlKslon will Bliortly call for bids for the construc- 
tion of an additional suhwsy extending from the Bronx 
lo the Battery, which will he absolutely Independent of 
the route whlrh is now In oiieratlon The new line as 
laid out would lie an excellent one, were It not for the 
giave defect that nowhere does It make connection 
with the existing subway This defect however, must 
be made good by prov Idlng for such connections as 
will enable a passenger to travel for one fare from 
any point on the one to any point on the other system 

If we look st a map of the present subway ronte, It 
Is evident at a glance that an extension of the existing 
lines north from Forty sernnd Street through Lexlng- 
Inn Avenue in the Bronx and aa extension of fhe 
Rroadway line from Times Square down Seventh Ave- 
nue to the Battery, would provide! the rlty with two 
Independent north and south routes The Publte Serv 
lee Commission long ago rerognlxed that thla was the 
next logical addition lo make to the present facilities 
snd they hoped that the Interborough Company would 
make a proposal for future extensions of their systom 
over these routes Unfortunately, the company, In 
offering to build these line*, has obstinately saddled 
Itn prn[K>sal with a demand that It be allowed to 
build a third track on one of the elevated ratlnaya of 
the Hast Side 

Now tho city, aa tho Interborough Company very 
well knows has established for all tlms the principle 
that, since the existing elevated structures are a de 
faiement of the streets In which they stand not only 
shall no further extension* ho made but aa soon as 
other facilities are provided, the LXlstlng struc- 
tures shall Is removed Therefore, the Public Service 
( mum lesion at once snd very properly refused til at- 
icdo to the Interboroiigh proposal, and, osteniilbly, It 
la upon this question of extending the elevated Hervlee 
that the Commission and the eompsny are at variance 

Failing to get any satisfactory proposal from the 
Tnterhorough Company, the Commission have laid out 
nn Independent route which extends from VVoodlawn 
and Pelham Bay Park tn the Bronx to the Harlem 
River, and down Islington Avenue snd Broadway to 
the Battery Bids will shortly be naked and as we 
have noted Bbove unless the Interboroiigh should put 
In a bid agreeable to the conditions laid down by the 
Commission, the new line will be built Independently 
of the existing suhwsy Thereafter, tr anyone should 
have oeeaslon lo make a trip Involving a transfer Irom 
one systtm to the other he will he able to do so only 
by the payment of nn additional rare— a condition 
which for s large proiiortlon of tho traveling publlr 
would amount to a positive hardship 

Now the lontlugeney of having to pay a double fare 
Is so serious that It demands Immediate and <areful 
c onslderatlon We bcllcvi that the exen Ise of R more 
lllieral policy by the Interborough Company and the 
exhibition liy the Publlt Service Commission of a lit 
tie more i onfldenre In the attitude and purposes of the 
Interborough people would result In a compromise of 
luallug bineflt both to the corporation and the travel 
Ing public • The Interborough Company certainly owe* 
much to tho oil) . and we say this with full romcm 
brance of the fBct that Mr Belmont, at a time when 
capital was looking askance upon tho subway proposi- 
tion, ramp forward courageously and provided the 
enormous capital necessary for construction lie has 
reielved In tho past and always will receive credit 
for the good service which bo rendered to the city In 
a very critical emergency Bnt having admitted this 
much, wo cannot lose sight of the fset that events 
have proved first, that the subway property is enor- 
mously profitable and second that tho terms govern- 
ing tho relationship between the operating company 
and the city are very liberal Indeed If Mr Belmont 
conferred a meat benefit upon the rlty, the city ha* 
repaid him tenfold by providing the subway line with 
a trsfllr fsr grester than was anticipated when the 
road was built 

Now the Interboroiigh, with Its magnificently 
equipped system, Its thoroughly trained personnel, Its 
strong financial standing and Its rich accnraolstlon of 
operating experience, Is obviously the Interest best 
equipped to build ond operate the new line, making It 
an Integral part of Its present system Provided It 
will give reasonable guarantees, the city would Just 
aa soon, and perhaps rather have the Interborough 
lieople build and operate the new system than any 
other outside Interest Unfortunately, th* attltnde of 
the company toward the city In the past, at shown in 
Its almost contemptuous treatment of the Public Serv- 
ice Commission, has had the Inevitable effect of pro- 
ducing a feeling of distrust, if net of hostility, against 


the company on the part of tba public. Thts ■Ht 
touts, onntceaaary, and, to those of ok wb«H|l 
stand what a really magnlfloant aervfos, JudgK t~- 
least from the technical aide, the company Is IkBW- 
ing, It la to a certain extant unjost, 1 

The present Juncture affords a great opportoaMdo 
the Interborough Company If It will only wotra |ta 
never-to-be-granted demand for further elevated r*W- 
way facilities, the city will meet the company ta Is 
liberal spirit Should the company put In k W* for 
tho new line with a pledge to operate It as pelt of 
their existing system upon a single-fare hpata, they 
will solve at once the problem of the prwkat congee 
(ton on their own lines, they will more than deoM* 
the extenL of their already enormously profitable ieTS 
of oiieratlons, and they will place themselves one* 
more on a basis of amicable relationship with the 
people of this great city— a consideration, saraty. 
which will not be the least weighty of thee* above 
enumerated 


A 1XV0KB Iff MITlOtOLOeiaAL JUTS. 

I N common with the other sciences, meteorology la 
burdened with a dual system of units. Great 
Britain and America continue, In a majority at 
their meteorological publlcaLlont. to record rain* 
fall and atmospheric pressure In Inches, wind vetoelty 
tu miles per hour, and temperature In Fahrenheit de- 
grees, while all the other nations have long also* 
adopted millimeters, meten per second, and Centi- 
grade degrees for the same respective measurements. 
There have of course been many projects of reform, 
but only very lately has uniformity actually been at- 
tained In any branch of the science 
The United States Weather Bureau and ths British 
MotcorologliaT Office have definitely adopted the metric 
system and the degrees of the Centigrade temperature 
scale for recording the results of the observations made 
with kites and balloons— the former at Its research 
observatory at Mount Weather, V*., and tho latter at 
several “acrologlml" stations now In operation tn tho 
British Isles 

Tho British have gone n step further The tempera- 
tures met with In the upper air are very frequently 
below the f reeling point, so that the tabulated observa- 
tions expressed In the ('entlgrsdp scale, abound In 
negntlvo values, ahlih are awkward to deal with and 
also n fruitful source or errors In lomputntlon Tho 
abtolnlr sro/e, counting In Centigrade degrees from 
Ihe absolute xero (-271 dog C) has no negative 
vnlues, nnd Ihe use of this scale Is now common la th* 
dlsrusslnn of many physlcnl problems with which up- 
per-air research Is closely concerned For these rea- 
sons the Meteorological Office has begun using th* 
abaolute scale (also callod the Kelvin wale) Instead 
Of the ordinary Centigrade Beale In all m ords of tem- 
perature obtained by mean* of kites and balloon* A 
no less radii al reform has been Introduced In tho pub- 
lication of barometric pressure, la the same class of 
British observations The unit adopted Is a C G 8. 
unit of force, via. the megadyne per square centimeter, 
In place of the familiar units— Inches or millimeters— 
expressing the height of tho mercurial column Ak k 
matter of fact, the "mercurial column” Is a pure no- 
tion, so far aa the observations In the upper klr are 
concerned, the barometers attached to ths kites and 
balloons always being aneroids, and It is much l*a* 
Important to know the height of this Imaginary ool- 
umn at any level than to know the fraction of the at- 
mosphere that lies above or below the leveL Thts frac- 
tion Is directly Indicated when the C 0 B unit la 
employed, since 1 megadyne per square centimeter I* 
practically equivalent to a barometer reading of 760 
millimeters, In latitude 46 deg., which Is the average 
pressure of the air at 106 meters above sea level In 
the same latitude Hence. If wo assume 106 meter* 
above sea level as the plane of reference In bsrometry 
(and there are sound reasons for preferring It to sea 
level, the plane heretofore In nse), the C G 8 unit 
may be considered a "C G B atmosphere,” and th* 
fraction of a megadyne per square centimeter recorded 
at any latitude gives, for all practical pnrpoea*, the 
fraction of the atmosphere that lies above the point 
of observation This unit has been named tha bar, 
snd It* use In all meteorological observation* hm* been 
recommended by several writer* dnrlng the past year 
Lastly, the Meteorological Office Is now, in Its kite 
and balloon work recording the direction nf the wind 
in degrees of t circle, counting from true north. Bait 
Is 60 deg , south 180 deg west 270 deg , and north (60 
<Je* 


It I* proposed to establish n wireless telegraph sta- 
tion at the meteorological observatory on Mount Mlra- 
dor In the Philippine*, to giro warning of typhoon* 
to veroels In the China Sen and point* along th* Chiu 
coast. A similar station will probably bo established 
later at Santo Domingo do Bssco on the Island of 
Baton, for oonumm letting information of the pro*- 
snee of typhoons tn that vicinity to th* bwdquartarn 
of th* Philippine Wsatber Bureau at Manila. 
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total of canal Meavatloa at Pram* dur- 
loftViti 11*17 m 2 .ML 9 M cable yards, of which 1 .- 
71MP Oo bio yard* waa dry excavation, done prinet- 
t^WW (ttatt ahavel*. The amount taken oat by the 
Pr ea ch during their occupancy of the canal was about 
n#aMM cable yard*. Under American occupation, 
(npn May 4th, 1904, to February 28 th. mo, over loo,- 
mfiOb cable yarde have been removed, leaving 74,497,- 
000 sable yards at excavation to complete the canal 

*t I* in awi t a b la that the New York Central Rail- 
road* bug* excavation for It* new station yard will be 
altlmatwr covered with lulldlng*. An saraest of tbl* 
I* food la the tact that contract* have been eignnd 
fist the canatrnctlon of two large building*, each of 
which win cover an entire city block, the new itruc- 
tdraa to face on Lexington Avenue, and to be sup- 
ported on the heavy ateol column* of the depressed 
•tat Ion. The building*, whlcb wfll be known u the 
Merchants' and Manufacturer*' Bxchango, will contain 
1. *00, 000 square taut of floor apace 

The oootrfbaUon of Australia and New Zealand to 
the British Imperial Navy will consist, In each case, 
of a cruiser-battleship of the same type, but larger 
than, the “Inflexible, " which was present at New York 
daring the Hudson Kulton Celebration, together with 
three 6-000-tan, 26-knot ecout-crulsera, six torpedo-boat 
destroyers and several submarines. Bach cruiser-bat- 
tleship will cost about «b, 000,000, and each fleet unit 
about 120 000.000 They will form an Integral part of 
the Brltlah Navy, and will bo subject to the regular 
naval order*. 

The Ooaunttu* on Electrification of the New York 
Railroad Club, after a years study of tho subject, re- 
port* that no general information Is available on the 
heals of which steam railroads as a whole would be 
justlfled In electrifying termlnnls or main lines solely 
on the ground of economy They consider that more 
attention should be given to the possibility of electri- 
fication In connection with heavy (trades, and that It la 
necessary to proceed with caution In attempting the 
electrification of large freight terminals, which neoea- 
aarlly Involve tbe truffle of a number of different 


The Committee on Wood Preservation, in a report 
delivered nt the annual meeting of tbo American Rail 
way Engineering and Malntenanco-of Way Association, 
states that the average results of testa of Dougles flr 
Indicate a decrease of the modulus ot elasticity of from 
10 to 16 per cent for croosoted timber, as compared 
with untreated limber, and a decrease of about 30 per 
rent In tho outer stress at elastic limit and at failure. 
Creoaotlng appears to have little effect on Douglas flr 
in tension or end compression, but It does weaken It 
from 20 to 26 per cent in shear Testa with other tim- 
bers show, as a rule, corresponding decreases In 
strength us the result of creosotlng 

la protesting against the granting of any further 
vault rights under sidewalks to owners of buildings 
along tho principal streets of the city, the rubllc Ser- 
vice Commission has drawn attention to a most Im- 
portant subject. Uuch encroachments Interfere 
gredtly with the laying out of new subways, particu- 
larly beneath the narrower thoroughfares which are 
(bund in tbe lower portions of the city The commis- 
sion states that in Manhattan the practice or spread- 
ing foundations beyond the homing lino has already 
gone so far that much needed space In the streets baa 
been taken, and that If the city enforced ( lta legal 
lights, the foundation* of some ot the largo buildings 
would be affected 

n is gratifying to learn that the latest battleship* 
of the United State* Navy are not only living np to 
their contract speed*, but In recent 4- hour trials undar 
full powar at forced draught have even exceeded the 
original oontract performance. The latest Instance of 
this Is the case of the “Louisiana,” which, according 
to a dispatch to the Navy Department from Bear Ad- 
miral Bchrooder, recently on a 4-hour full power trial 
maintained an average speed of 12.942 knots, and this 
la spite of the fact that aha drew about 16 inches more 
water with about 1,000 tons greater displacement then 
on her contract run. Tbe “Michigan” alto made 19 42 
knots, which is about a knot abbve her oontract speed. 

The mot frightful accident near Qreen Mountain, 
Iowa. In which forty -erven Uvea were loet through the 
taiaaeoptng of two wooden railway care, again draws 
attention to the danger that lurks In wooden construc- 
tion when tbe «are are subject to the crushing and tele- 
scoping sabot of n flpnislML Tbe heavy train of thir- 
teen eeaehes waa drawn by two locometlvM which 
ware running tender flrtt The foremoet tender 
jumped the track in a railway eat. and tbe eogtaa, 
swinging around, bream* tightly wedged, eanatag tbe 
huge momentum of the trgta behind to be expended 
in taleaccptng Into «ch other th* day eaaeb sad 
MMker In which the fatalitie* occurred Had the cure 
been of etad the totalities would probably not ham 
»um one-focrfii as ana* 
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A* eleetrie elevator baa been Installed In the fair- 
way which lead! to the cupola of BL Fetor a Church 
In Borne, The elevator has a capai lty for carrying ten 
psraona. It bears an appropriate Latin Inscription 

A new combined electric and steam cooking range 
baa recently been patented whlrh U particularly 
adapted for use In hotels. The range I* divided Into 
two compartments one of which li heated by steam, 
while the other la electrically heated The latter la 
used for cooking, while the steam Is used for heating 
tbe ovena It la claimed that in this way a steady 
supply of heat la obtained very economically 

The Brooklyn Rapid Transit Comimny recently 
changed the form of brake used on Ita can, adopting 
a "graduated release, qufck-recharga" type In order 
to teach the motormen tbe best way of using tho now 
brakes, an air-brake catechism has been Issued, and 
lectures havo been given on tbe subject In the mean 
time a text-book Is being prepared showing In detail 
how the brakes are arranged and how they should be 
used 

The Berlin police department la provided with an 
extensive typewriting telegraph system. There arc 
about 200 receiving stations throughout the rlty and 
suburb*. The sending Instrument Is provided with a 
keyboard, and when the keys are depressed they cause 
the message to bo printed simultaneously at the send 
tag station and at tho receiving station The object 
of this system Is to do away with the confusion of tho 
Morse code. If the Morse lode were used, it would 
hare to be transcribed before a message could bo put 
In the bands of the nffli-er to whom It was sent 

A s a k e of experiments was recently made at Johns 
Hopkins University to determine the dlelectrlo 
strength of air It was found that the point at whtih 
a brush discharge occurred la only slightly affected 
by the moisture In the air Kruni dry air to saturated 
air there Is a drop In voltage of tho discharge of has 
than 2 per rent An Increase of temperature from 
the frees! ng point to 40 drg Cent caused the tower- 
ing of voltage by about 3 per cent Very rnrioualy 
It was found that tho slao of tho conductor materially 
affected the Ionisation of the air 
'“’An investigation Into the conductivity of electric 
* lsulatore was rceontly discussed In tho PbyBlka- 
llsche Zeltschrllt. It was fnund that hard rubber la 
greatly affected by light, pnrtlc ularly ultraviolet rtiyx 
and tbnt gutta percha Is similarly affected though 
not to the same degree Chemical action appears to 
take plate on the surface of the Insulator, whlili pro- 
duces a conductive coating Sealing wax and paraffine 
are also affci ted to a degree by light, but they are 
more Hiibjet t to breakdown because of moisture Tho 
condiirtlvlty of wood Is to a far greater degree In 
creased by moisture Glass makes a very c» ratlc 
Insulator the same rod of glass may have ]>arts that 
differ materially In conductivity The Investigation 
also brought out the fact that the Insulating qualities 
or all Insulators decrease with an Increase In tom 
porature 

About a mouth ago one of the Edison atoragn battery 
care was placed on the Twenty-eighth Street crosstown 
line a a an experiment The car has been In constant 
operation since and haa required no alterations nr re 
pairs other than are common lo the ordinary slreet 
car It has proved remarkably economical In the 
consumption of power Instead of costing two cents 
a mile as was at first slated, the a< tual coat of the 
car haa been leas than half a cent— 0 43 rent to be 
exact It costs more to start and slop the ear than 
to keep It running, and It wa* supposed by practical 
•treat railroad men that when tho car was put Into 
active service on congested streets, the cost of running 
It would far exceed the estimate made by the builders 
Bo satisfactory have tho experiments with this car 
proved, that an order haa been placed with the Edison 
Company fbr sixteen more to be used on the Twenty- 
eighth Street oroertown line 

A decidedly novol wireless telegraph detector has 
recently boen Invented by Prof Rosel of Turin U 
depends upon the torsional vibration of a fine iron 
wire, which Is acted upon by magnetic lines of force 
that have a spiral direction The wire la stretched 
close to two permanent magnets with like poles adja- 
cent, and li also placed In the center of a coll through 
whlrh current Is passed that sets up s helical flax 
When the current through the coll Is rapidly slier- 
nated the wire vibrates rlreularly, that Is. it has a 
reciprocal rotary motion At the center of the wire 
Is • mirror which reflects a beam of light on a screen 
Tbe vibration causes the light to spread out Into a 
line whose length depends upon tbe amplitude of tbe 
vibration When connected with an antenna, the on- 
dilatory currents set up therein cause variations of 
the vibratory movement of the wire. The wire has 
a attars! period of torsional vibrations, and this be- 
ing known It is poMlble to attune the instrument* at 
tito transmitting station to produce a maximum effect 
eg tbs sqreen. 


SCIENCE. 

air- Henry Wilds, FHS of Aldcrley Edge, la pro- 
viding Oxford University with funds for the Institu- 
tion of an annual lecture as a memorial of Ilalley 

A rsonmpqnt to Horace Wells waa unveiled on 
March 7th in tho Place des Etats Unis Parts Wells 
waa born in Hartford Conn , lu luifi and waa a pioneer 
In the use of ultroua oxide gas In dental operations. 
Ho committed suicide In Now York In 1848 

Wa bora read aomawhere that Peter the Great, when 
be was staying In England, had a particular llklug for 
the companionship of Halley, and that after carousing 
with him at Deptford one evening he wheeled him In 
a barrow through a yew hedge and did aurh damage 
that be had to pay handsome compensation to John 
Evelyn the owner which Incident shows that Bhakes- 
peare waa right in thinking that not every astronomer 
plucks his Judgmeuta from tlm stare 

OoA Is usually classed among tlm ntetals which are 
soluble only In aqua regia, I e a mixture of nitric 
and hydrochloric adds It line been observed how- 
ever, that hydrochloric acid alone Is abb to dissolve 
gold. In the presence of certain nrgnule compounds, 
which are here arranged In order of arllvlty Methyl 
alcohol, amyl alcohol chloroform ethyl alcohol, chloral 
hydrate, phenol tcarbolh add) isne sugar glycerine 
trloxymethylene, formaldehyde The Rotation takes 
place slowly In the cold, but Is accelerated by boating 

The Meteorological Office at London and the Deutsche 
Heewarta at Hamburg inrrled on Jointly In February 
March, and April of last year and again In August 
and Beplninkor, an claborato Investigation with regard 
to the use of wlri less weather reports from vem* Is In 
weal her forecasting The co-operation of the priori 
pal Brltlah and German trnnaatlanllc steamship line* 
was sooured, and each or llielr steamers sent report* 
twice dally while they were within a prescribed seine 
erf the ocean The net result of these 1 ei|>ertaicnta 
waa that a majority of the reiairts arrived too late to 
be of any sorvlco to the forecaster It appears unlikely 
Ihnt the melooroluglcal Institutes will feel encouraged 
to take any further steps In this direction until the 
delay In transmitting niessages from ships to shore 
stations In muc h reduced Thu Bcxwartu has announced 
that of tlm nu usages received promptly enough to 
be ill I Used by Ilm forecaster during August and Sep- 
tember. none led lo any modification of Ihe forecast as 
hawed on reixirtn from land stations, but It he admitted 
that this might not have been I lie i sue with a different 
disposition of the weather conditions over tho ocean 

The Austrian Hlule sule of radium has been en 
trusted to the Ik rgWLrka-produktenvi rurhllc hr Dlrek 
lion’ In Vienna, under the ronlrol of the Austrian 
Minister for Public Works Tht nullum Is Hold In tho 
form of radium barium chloride of three different 
graded (lie price for each milligramme of radium 
chloride, ln< hiding the containing cell, being 4PO 
kronen It la pocked In cylindrical rclts of 21 mllll 
metare diameter and 9 millimeters long, formed o? 
nl<k<) plated brims On the bottom of Hie coll a layer 
of lend Is tasl. In wlile h Is a gquure depression for the 
retention of thn radium barium chloride Tho cell Is 
c Insed by a mica plate held In position by tlm screwed 
ou upper part of (In casing On tlm bottnm of llie cas- 
ing Is nn oUlilal slump (nn eagle) and Hie serins num- 
ber lludlum (tils senled with lead and stamped on 
the soldered irart, are also supplied The cells are 
(lacked In cotlon and sheet had In a small box, 
together with a ivrtllhatr hearing tho number of tho 
cell mid tlm weight and rndliiui-eunlciit of thn prepara- 
tion Tht hoxra an 1 scaled with slrl|ia bearing thn 
numbers or tbe cells, and are despatched by post aa 
registered packets at tho tost and risk or the 
pun haser 

Upward nr Lwenty different systems of storm sig- 
nals are at present meed li> tlm ninrltlnu countries 
or tho world A uniform Inti rnatlnmcl i isle Is a de- 
sideratum, and (ho task of drfvlsliig oin nas intrusted 
by tho International Meteorological Committee to a 
■mall cummlsslon whlrh met In London last summer 
and agreed to recommend to thn committee thn ntlop- 
tlon of a code proposed hy ITof Moore chief of the 
United States WeBtlmr Bureau This code siibstl 
tutus a few simple mmlilnntlono of the Inrgo conical 
•ymltols now used at a majority of the Euroimiin twirls 
for Ihe storm flags heretofore used In the United 
fitatos and some other countries Combinations of 
red and white lantern* are to be used at night to 
convey tho game Information an the day signals The 
proposed code has not yet however been formally 
adopted by any government, iwndlng the derision of 
the International Meteorological Committee which 
meets In Berlin noxt September Since the T /melon 
meeting objections have been raised" Tty the German 
authorities to tbo proposed night signals on the ground 
that they are not snfflclently distinctive and might ho 
confused with othor harbor lights. The Deutsi In flee- 
warte at Hamburg la now experimenting with several 
systems of night algnals and will lay tho results of 
Its Investigations before the oommlttoe 
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A UTOMOBILt 


AN AUTOMATIC INSTRUMLNT THAT TAKtS THE P 



RACl 


Rvon the issiisl reader hu no doubt observed that 
automobile rtn nrdK urn now expressed In hundredth* 
or a wcnnd, when us but a tew month* aio It waa Im- 
iioaaible lo obtain any greater precision than fifth* of 
a w< ond, all or which Indicate* that the u*e of the 
Mine honored Hpllt-Meoiid stop-watch ha* 
lice n outgrow n In autumoblle rare* When 
one atoim to think about It It I* really ab- 
Hiird to try to time an automobile travel 
lug Hiiyw In re from a mile to two nillea and 
ovir pir minute with an Indicator that 
irnwl* at a Dlinll'* pace around a dial but 
nn Im h and a quarter lo diameter In tbe 
reient rum at Ormond, for Instance where 
the mile ret ord waa reduced to 27 33 sec- 
ond* by llarney Oldfield he was traveling 
nearly 2(10 fi-et eai h net end, which I* equlva- 
li ill <0 tin IiiirIIi or an ordinary New York 
dll him k When automobile* were Unit 
1 1 mi il Tor rat I or |iiir|iofl(n, they were timed 
In IiiiikI with *lo|j wad lit* Dill, wherever 
nn n| 11 rnlor 1* depended upon to snap a 
Hlup waich, liiuei urai le* aru apt to creep 
In due to the ran that one person I* quicker of per- 
il pi Inn than anothi r The timer must see the start 
ol tin no 1, and nn noon as this Impression Is received 
niiiNt start bis watch, then at the close of the race 
(he siinit operation must bo undergone to stop tbe 
waich The time required for this mental and physl 
cnl opi ration varies In different person*, and U known 
ns the personal element Not only does It vary with 
different persons but with the same person at differ 
out limes depending ii|>on his mental and physical 
condition For this reason, even In the timing of 
fool races It was long ago found necessary to hafte 
thn-e Minors and to take the time of the middle 
wad It, for the Instruments of the three Ilmen varied 
as mm It as three-fifths of a second 
Marlj 111 the history of automobile racing an effort 
was made to eliminate the personal elemont by hav 
Ing slop watches snipped automatically by the can 
I he niselves making or breaking an electrical contact 
when they crossed the starling and finishing tapes 
lint, ss ws have Just pointed out oven with tho per 
ecmal element eliminated, stop-watches are entirely 
too slow to reenrd the lime of so rapidly moving an 
Object as a racing automobile The experiment of 
using a chronograph was tried In several of the racoB 
last year but as this did not prove very satisfactory. 
Mr V H Warner of the Warner Instrument Com 
pany determined to make a special Instrument par 
tlcularly adapted for this purpose This Instrument 
van first used at Atlanta last December, and has Juat 
been employed for timing the Ormond and Daytona 
races U works with tbe utmost prerlslon. Is on 
tlrely automatic, and makes a printed record of the 
race, reading to hundredths of a second* The neces- 
sity of such great refinement of timing will be appre- 
Clated when one considers that tho "Lightning Hens' 
during Its record mile run was traveling at the rate 
of 21 IN Inehos at every hundredth of a second 
MV Warner's Instrument consists of four type 
wheels, one of which Indicates hours the next min 
ntes the third seconds, and the last one-hundredths 
of a second The wheels are operated after the man- 
ner of an odometer Instrument. 

Over tbs wheels runs a atrip of pa 
per and above that a typewriter 
ribbon, and a record Is made by a 
hammer actuated by an electro- 
magnet, which strikes the ribbon 
and paper against ibe type wheels 
In the circuit of the magnet which 
operates tbe hammer Is a relay 
switch controlled by an electro-mag- 
net In a circuit that la normally 
closed This closed circuit la con- 
nected with the starting and finish 
tapea, nr with tapes at cither point! 
where If Is desirable to record the 
time Tho tape conalsta of a win 
stretched across the course at a 
height or a few Inches above the 
ground and this wire la connected, 
to a switch Ingeniously constructed 
to be opened by the chock, rnther 
than an tneroasc of tenalon when 
the wire la struck by tbe wheels 
or an automobile When the switch opens the Instru- 
ment prints a record The type wheels an frictional ly 
mounted on a driving ahart. which la rotated by as 
electric motor At the start of the race they an held 
stationary, and an not released until the starting win 
is depre ss ed, when they print sera and they begin 
their revolutions. The hundredths wheal makes a 
revolution every two seconds. 


Obviously, tbe most important part of tbe Instru- 
ment Is the regulation of tbo electric motor which 
drives the type wheels It Is Impossible to construct 
a motor so perfect or a storage battery that will dis- 
charge so uniformly, that there will be not the slight 


LACE. OF A STOP-WATCH 

* '*?. 

of tbe Instrument watches this "telltale,” wftft* 
hand on tbe governor of the electric motor, antfflf ft* 



of the arm and catch he slows up the motor a trtfl*, 
whereas If the “telltale- falls to register a eagtgot ho 
speeds up the motor nightly, op jttwt «hs 
am will strike tho catch just bftre.*g «ft 
the moment that the catch U wgjftaWl by 
the chronometer In this way g mm 1 powfir 
rate check la kept on the timings* Ika mm 
tor, which can be regulated to 
of a second of the speed of tha pgiw aft» 
la order to avoid a false sflaflt tag Sa g 
person’s walking against or tripping ovsrthii. 
tape lines, the timing Instrument la gat pit 
of circuit with the starting linos anttt Jtat 
before an automobile la about to touch thtta 
An assistant gives a signal U 


time* races to hand red tka of a second. 


cat variation In the rotation of the driving shaft 
However, the Instrument Is so arranged that at the 
end of every second Its speed U automatically checked 
up with an accurate chronometer At one end of the 
driving shaft Is s doubleannsd lever, and In the path 



throws In a twitch Just in time to catch 
the record of tbe automobile. At the saaa* 
time the aaalatant calls oat the number of 
the automobile, which the operator entara 
on the paper atrip alongside of tbe registered ttess. 
When the car reaches a distant wire, the fact la Com- 
municated to the operator’s 1 
It will be observed that no personal element w 
enters Into the recording of the time made by the asa- 
chinea, and that everything is automatic except tha 
regulation of tbe speed of the motor and the water- 
ing of the automobile numbers oppealte the seam lie 
they have made 

One of our photograph! shows Barney OUHeld la 
Me “Lightning Bens" just aa be is approaching the 
finish line The other photograph shows Mr Warasr 
In the timing stand about to take the record «f the 
approaching car 


I tha Huh of I 


in the Instrument aa a ear is 
appmachlsg the tape. 

of this arm Is a small calih counseled, with the arma- 
ture of au tlo* tro-msgnet. The chronometer acts 
through a relay circuit to energise this magnet every 
second, thus moving the catch out of the path of 
each arm of the lever The motor Is regulated 



Because the acoustics of the House of Representa- 
tive* arc so bad that It la almost Impossible for the 
Speaker to hear a member or the Houeo, unless that 
member haa lungs of leather, plana have been drawn 
and all preparations made for a transformation of the 
lower houae of Congress. 

For many years now there haa been trouble In the 
House both In the way of acoustic* and with vantlla- 
tlon For such a large body, these two principal fea- 
ture* have not been aa they should be. The plans In 
contemplation will remedy these defects, and make the 
Home one of the finest legislative chambers in the 
world 

One of the main Ideas to be put Into execution is 
the reducing In else of the chamber In this way It 
Is thought that with smaller quarters, doing away 
with some of the galleries, and by narrowing the 
chamber, tbe acoustics will be all that conld be de- 
sired The ventilation will also be arranged to better 
*d vantage. 

The plans as contemplated also bring the Home of 
Representatives In the lame fashion as the British 
House of Commons. In this manner benches and 
small shelves will take the place of the desks and 
easy chairs now used by the members. The benches 
will resemble In appearance the chain used In the- 
ater*. By taking away the dsaka 
and easy chain, It la thought that 
those members not Intonated Ju 
tha debate* o 


The floor of the present cham- 
ber ha* an area of nearly 8.000 
square feet The floor plan of the 
Proposed hall will only be about 
MOO square fast The seating ea- 
paetty of the new hall will b* 430, 
although than an now law than 
400 member* pf tha Houae. 

Rom* of the lobbies an* extra 
roetas win be cut out, sod the re- 
dqctlon In *He of the hall will, of 
conns, remit In ths -redaetten of 
the mbits galleria*, who* seating 
oapedty win be reduced -ghoul ene- 
thlrd. 

Owing to th* peculiar oendttJoe* 
of the hall, with regard to the 


to turn the shaft ever so slightly taster than on* 
tarn In two seconds, so that each am strikes tbe 
catch Just an Instant before It U withdrawn. Secured 
to the base of the Instrument st on* rifle Is n UttA 
-telltale" Indicator, forming the armature of an elec- 
tro-magnet The circuit of th* magnet ts ckwed when- 
ever the urn and catch contact, that giving the “teU- 
tele" * night throb every ae ra te. The. ^operator 


member, white away their time hy cooranteg with 
each other la laud tones or add to tha rtnAteJ* by 
slamming thetr desks or kfcfctag tbo c MpUteg ft 
pertmmti an being made now tor a nqteeieaa «■*- 
dor and «m which manot be kicked ntwqatf.' , - , 

Ooogreaa haa alTaady ag~ ? **rikted *»* half a Aft 
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A FINE LONG - SPAN MASONRY ARCH BRIDGE 


BY OUR ENGLISH CORRESPONDENT 


There baa tan erected cm the new Brilegaxds- 
Oh leery electric rmllway In France a maaenry bridge 
which in apaa and bright rank* aa the largeat of Ita 
type In the country, and which posaeaae* many Inter 
eating featnna The bridge la altnated in the De 
partnwnt de I'Ata, and la In doae prox 
tmlty to the frontier of Bwltaerland In 
the canton of Genera Thta Impoalng 
atrooture waa deelgtied and erected uo 
dor the euperr Irion of Monaleur Picard 
engineer la chief of the Bridge De 
pert meat to whoee coarteey we ere In 
dented for the accompanying Ulnatra 
ttone and details, and Monaleur Dor 
road aurveyor In chief of the depart 
■ant 

The new railroad paana through the 
wildcat and moat plctoreaque ipota of 
the Jura Mountalna and In Ita location 
follow* the conrea of the Valeerlne 
etreem a tributary to the Rhone Thla 
rirulet la e reward twice lint by meana 
of the Bellegarde viaduct comprising 
aaren apana each or 60 feet In the clear 
by 150 feet In height, and secondly b 
a handaome maaunry bridge the 


together The towera were each some |H fee t In 
height and were erettad on maaunry pleni 11 feet In 
height built on pllee driven In the bed of the stream 
In crmttng the towera It was Imperative that am 
pie provlalon ehould be made for wind prenaun as 


At the tatter crossing the river flowi 
through a deep rock gorge, the pre 
rlpltous banks of wblih are over 170 
rari In height The rock waa found to 
be of au<h excellent bearing quality 
that the engineer In chief decided to 
uee the cliffs aa the abutments of a 
targe single arch The tatter In spring 
tag from the (Idea has a ladlua of 104 
reet % Inch for the are at the lntradoe 
and of 177% feet at the extradoa the 
thkkness of the masonry at tbo key 
stuns Is 4 feet n Inches and at the 
springing 8 feet 214 Inches wblle the 
width Is 17 feet 10% Inches Increased 
at the coping to 40 feet 8 Inches be 
tween parapets whhh Is sufficient to 
provide width tor two foot pavements 
a railroad track of meter gage and a 
roadway paralleling the railroad track 

The eleven small arches which aur 
mount the great span on either side 
have semicircular openings of 17 feet 
4% Inches clear They are carried on plera having a 
thlcknma at the top of 8 feet 0% Inches and the eld<a 
parallel with the axle or the atream have a batter of 
1 In 10 from the point at which they rtoe from the 
main arch 

Uwlng to the depth of the ravine the oration of 
such a targe single span bridge tailed for some trim 
rive rramework As the keystone of the main span Is 
approximately 417 reet above the level or (he water It 

waa ne ce wta r y to erect wooden falsework from the 

stream to the level of the abutments to carry the cen 

terlng and thla temporary work comprise* thrte sub 

atantlal towera built of wood end etrougly braced 



Timber falsework ready for tke laying of the 


the storms which drive through this ravlni ax often 
of extreme severity Thla was accomplish d bv tying 
the towera to each other and to the embankment re* k 
and the pier tames by steel cables so arrangid an to 
provide a system of bracing which nervpd to hold the 
whole of the ralaowork perfectly rigid Ihc litilcnt 
character or the timber centering Is plainly vtnlbli 
In tbs arc ompmnylng Illustrations and It may h< 

mentioned that In thla part of tho work 21 188 1 cubic 

feet of wood and 10 tona of Iron and steel were used 

In placing the masonry In position care had to h 
observed to guard against any sinking of the timhc r 
tag under th» suiierlmpoeed weight and lu order to 


lessen the extent of any deformation from thta cause 
the engineer* caused thi stone* 01k lee he laid In 
eight sections Independent of one anotle 1 which wc n 
finally connected together An atrlnl cableway waa 
erected across the gorge by means or which the 
Umber plots c ntcrlng and arch were 
erected the whole of the material be 
tag conveyed to Its site and set In po- 
sition by thta means 
The bridge was commenced In Aug 
ust 1908 lly Jnnuaiy 17th of the fol 
lowing ycai tin whole cf the. timber 
falsework had b <n sc I up and the erec 
tlon of the inuaonrv w 
August (let lust VU 
work waa finished the timbering waa 
dlhnmnUid I he 11 incival of t In center- 
ing was aecumii Islieel by emptying the 
boxes niled with sand on wblch the 
various tarts ef the falsework frame 
rested which drupisd tho whole of the 
timbering sufficiently to enable It to be 
handled The falsework was demol 
Ished without any movement being no- 
ticed in tht masonry by November 7th 
butt When completed the bridge will 
excel In s|>an nny similar work exist 
log In Iramt while Its height cvrr 
tho valley which Is equal to that of th 
lowers of Notre Dame In Iberia li 
greater than that of Bnv other I r 
■Ingle span masonry bridge elsewhere 1 1 
th« world Its total cost will npproxl 
mate 174 000 

According to the Flu tile Railway 
louinnl tI|C line Ills with a method or 
inireaslng nnetlon by magnetic, wheels 
have been conducted for some time by 
Mi O Hi Inn of Israeli Mass Tho 
wheel contains fou i magnet mils out 
side of which an four Hegments com 
prising pari of Ih triad of the whul 
and a ring of I per cent manganese 
steel Is clamp cl between them and tho 
wheel proper to Bind the maguelle elr 
mil Into the tall 1 he energlrlng of 
I lee magnets Is so llmeil that each nur 
eeedlng seillon Ilf the wheel Is all rat t 
id In the rail Jiiht In advance of making 
eontatl with It so that the device h< 
aides glring Imieased adhesion also 
assists aceeleintlrn I lie e ill rent Is cut off from lath 
glv II segment as soon as It Ih no longer In rontaet 
v it h the rail Tests have b en made on a truck 

quipped with Iwo 1 horse power riklvoll stand 1 
railway motors and weighing 1 1 00(1 pounds With lie 
tiarilein etui to weight alone the mntnra developed a 
drawbai pull of > no pounds With the wheels mag 
nett/ d the tra five tfnit was Increased to 1 MM 
leomets or more than no pi r 
not ilalm to Inn case the ti 
lereentng on an ordinary ai tint slutes that a ear 
equlpicd with his deue bhoeeld b able to mount 
grnclfi, that un otherwise Impossible without a tack 


Billon lev s 
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OUB V1XTILOUI AUYOVOHU innrfTBT 

If over un IndUHtry ha* grown by loaiw uud bounds, 
surely It la that of making motor cars. Ev< n the bl« yrle 
In Its palm leal days did not produce machine* wbotw 
trial value for ten yea in could equal the truly enor 
muiia Hum of money represented by the automobile 
produitn made In the United Stales lietwoen 1896 and 
1910 Mere figures tell but little For that reason 
we hate presented uii the front page of tills Issue a 
graph li Illustration, In whlih the wonderful strides 
made In the manufacture of motor tare are tellingly 
depleted Tin so Hlrldes are all the more remarkable 
when It la < oualdi red (hut the Industry had to weather 
the attire financial depression of 1 Stitt, a period which 
WHH one of the most rrlMtal In the recent financial 
history of tills country 

( oiisldi red merely from the standpoint of money, 
the automobile Industry In this country presents a 
most wonderful spectacle The total estimated value 
of automobiles to ho manufactured In 191(1 la 1237,- 
0(10 000 'When the Industry was born In this country, 
which was In 1806, the estimated valne of the machines 
turned out was only 0167,004 In the brief space of 
twelie years therefore, we hav( ereated an industry 
wIiuhc annual prodmt Is laluid at millions The Inter 
mediate Hingis between 18% and 1910 show a growth 
which Is Hlupiudotis The stage from 1890 to 1896 
niorkul an Incrnaso In the tntal value of nearly a mil 
lion dollars, the aitual value of automobiles manufac- 
tured In 1809 being 01,290,000 Still more remarkable 
Is the development from 1899 to 1903, for the valna 
ttnn of the automobile product In this country Increased 
Learly slxtetn fold In that time, the actual valua of an 
tomobtlea produced In 1003 being 016,000,000 Remark 
jlile as that Increase undoubtedly was it was almost 
' qualed by the Interval from 1903 to 1907, for In 1907, 
9106,000 000 worth of automobile mat hlnery waa manu 
factured From the year 1007 to 1010 a 100 pur cent 
increase Is to be expected In other words. In these 
three years the mere Increase In value of the automo- 
bile Industry will be greater tlian the total value nf 
the Industry In the year 1907 

An Industry which has grown with nuLh startling 
rapidity and whl< h Is valued at so princely a sum, 
naturally gives employment to an army of mechanics, 
all of them skilled men handsomely paid Thus we 
find that the mere wages paid for methanlcs in 1910 
will amount to about 0100 000,000 The chauffeurs 
who drive the many cars which were In uae In 1910 
will earn 026,000 000 at the very least In 1910 

The number of automobiles produced Is nothing 
abort of staggering If all the cars of 1910 were placed 
end to end, thoy would reach from New York to Pitts- 
burg, a distance of 438 76 miles This output of 200,000 
Is three times greater than that of 1907, considered 
from Ibis linear standpoint, for the automobiles of 
1907, had they been plarod end tn end, would have 
extended from New York to Harrisburg, a distance 
or 191 06 miles Compared with this, the 13,333 
automobiles manufactured In 1003 seem exceedingly 
small, although as a matter of fart the machines for 
that ytnr, had liny been plated end to end, would 
have extended from New York to New Brunswick, 
\ J , a distance of 30 26 miles Even this, small as It 
seems In comparison with the gigantic production of 
1910, Is huge when we consider that between 1806 
and ]8'>t> the 070 automobiles produced In this country 
would have extended only from Now York to Jersey 
City, a distance of 1 46 miles. 

llad all the automobiles made In 1010 been converted 
Into a single huge machine, the reeult would be, as 
our front iiage Illustration shows, a ear which would 
be longer than the steamship "fit raul," measuring 
664 feet from stem lo stern Fven the output of 1899 
had It been thus converted Into a single machine, 
would have been longer than the “BL Paul” The 
machines nf 1903 similarly considered would have 
been three-quarters aa long The output of 1896-1899 
Is, or course, vanishingly small In comparison with 
(his gigantic trans-Atlantic steamer 

Naturally an Industry of such Titanic proportions 
most bo capitalised at millions. On tho whole, It Is 
safe to say that the actual capitalisation of the auto- 
mobile manufacturers Is shout 0260,000,000 The out- 
put for 1910 alone will surely exceed 200,000 cars. Even 
now there are over 160,000 automobiles in use through- 
out the country The actual number of employee In 
the Industry Is 126,000 In motor-car factories, with em- 
ployes In parts factories reaching not lam than 40,- 
000, a total or 166,000 

Hand In band with this Increase In money value, we 
find Improvements In manuTarturlng pro ce s se s. Five 
years ago, where a man would have paid from 01,000 
to 02,600 for a touring car, or 0660 to 01,200 for a 
runabout he scarcely expected to get much In the way 
of durability, or If he did, in the exuberance of un- 
sophisticated anticipation, he was almost sure to be 
disappointed before he had used the car many days. 
When we recorded the automobile runs of those days 
In these columns, ws usually had to recite a so rise of 
troubles of various sorts, chiefly with tires carbureters, 
Ignition devices, aa well as breakages and Imperfect 
functioning of valve meohanlana, shafts, gears, chains. 


steering knuckles, driving axles, and other vital parts. 
Contrasting this condition with the results of the 
Glldden Tour of 1909, ws find that thirty can took 
part Is that run and finished an arduous trip of 1,640 
miles In 16 days, at an average speed of twenty miles 
an hour during the daylight running periods, without 
making a single Involuntary stop That tells the tale 
of the wonderful technical Improvements which have 
been effected In the brief space of a few yean It la 
rarely Indeed that repairs are made during runs now- 
adays. Occasionally a brake, a carbureter, an Ignition 
system, may have to be adjusted, or a tire may blow 
out, but the cant operate smoothly and trustworLblly 
The Introduction of special grade* of stool, alumln 
Inm, vanadium, and babbitt, all of them endowed with 
definite phyaltal properties peculiarly suited to the 
requirements of automobile manufacture, have won- 
derfully Improved the quality of the motor ear Nickel 
steel and chrems-nhkel steel are now used In crunk 
shifts, transmission shifts, driving axles, driving and 
differential steering gears, steering knuckles, and simi- 
lar parts, msnganeae-bronse, pho*phor-bmnxe, and 
various aluminium alloys find their places In crank- 
cases gear boxes, steering gear housings, and parts de- 
manding great stiffness combined with light weight 
The automobllo Industry Is very largely responsible 
for the discovery of the physical properties of chrome- 
nickel steel and vanadium-chrome steel under different 
modes of heat treatment and for the Introduction of 
rpn lal tool steels required to Work them, and has thus 
Indirectly benefited the metallurgical Industry of this 
couutry As a result of the employment of these new 
steels In the sliding gear iota, by way of Illustration, 
It 1* now possible to transmit the 40 and 60 horse- 
powor of the modern touring car with smaller and 
lighter gear sets than were uttd In cars of 12, 16 and 
20 horse- power fiva ynara ago, and that with much 
grestor certainty against breakage and the practical 
elimination of the mangling of the ends of tho teeth by 
meshing and or wear due to contact under load All 
tills Improvement In quality, plus Infinitely more grace 
la general lines and In comfort to the passengers, la 
offered to the buyer almost at no advance in cost over 
tho ungainly, uncomfortable, and poorly-equipped care 
or six and seven years ago It Is safe to Hay that a 
great proportion of the automobiles manufactured In 
1010 will be low priced cars The car that could be 
bought n low years ago by tho man of moderate In- 
come required close attention Autamoblllng st that 
tlm* was unquestionably a diversion for the rich. 
Nowadays a man of moderate means can purchase and 
uae a car at an expense that Is well within tlio bounds 

In the early day* of the automobllo Industry, tho 
manufacturer was under the necessity or making all 
his pans, to-day the factories actually making oven 
76 per i ont of tho parts that they uso are In small pro- 
portion to the number of producers It la to these 
changes that the excellence of the meulum priced auto- 
mobile Is laraely due There was a time when an as- 
sembled car was undoubtedly open to suspicion, for 
however desirous a maker of Its parts might be to do 
good work, he had neither the knowledge nor the farlll 
ties that would make It jioaalble Theas same companies 
nua PGCBBSC* enormous plants. Their designers and 
equipment are the liert obtainable and their products 
embody tho latest and boat In praclb-o, workmanship, 
and material Assemblers now bsvo nt their command 
parts of a high degree of excellence, and can buy them 
at prices far below those charged for the weak and 
faulty product of former yrart 

When a manufacturer turns out twunty thousand 
car* a year It Is not only Justifiable but necessary for 
him to invest wry considerable sums In special ma 
chlncry rf all kinds that for a smaller output would 
be Inadvisable One manufacturer has spent 040,000 
lor dies to produce a rear axle housing, on s produc- 
tion nf one thousand cars, the charge against each for 
this would bo 040 With an output of twenty thou- 
sand care, however, the charge of 03 agslnat each is 
little enough for the purchaser to pay for ao excellent 
a feature 

A recent development that Illustrate* the endeavor 
to reduce manufacturing costa It the establishment by 
some of the loading producers of assembling shops at 
tbs large centers. To tbsse are shipped parts In suffi- 
cient quantity to build the oars required tor that lo- 
cality. and as there Is no equipment of machine tools, 
ths expense la slight The freight rats on unssgem- 
bled parts Is much lower than on complete ear*, and 
the saving effected In time and eottvealencs as well aa 
In money makes the system a satisfactory ana 

Vast aa the automobile Industry Is, h*g» aa Is the 
value of its output. It must not b« supposed that ths 
Profits are Illegitimate, It Is safe to exy that ths 
present-day manufacturer of medium- prfosd ears makes 
no more than a legitimate profit. One of ths largest 
producer* stated recently that hit profit on a 01,040 
car Is less than 0100, surely not excessive when one 
considers hit enormous Investment In material god 


parts, Ms really not equipment of. machine tools, and 
bit labor expense 

It has beta sal* that any average eagtsssr ma da- 


sign a car to sell at 04.000, hut that the greatest mdB 
Is necessary whs* ths selling prioe la to he toes % 
01,000 ' Perhaps that may account lor some of tbs am 
ceedlngty cleyer designing in ths low-prlosd oars. 

The scene of ths Industry has shifted In ths yearn 
from 1881 to 1910. Much of the early export msntlag 
In motor cars end early manufacturing was dons in 
Buffalo, Tarrrtown, Marion, N J, Bridgeport eng 
Hartford, Conn., Philadelphia, Pa., and other Eastern 


made 118,000 of the total production of can tor 1909. 
Four other States adjoining It will produce 76,070 ma- 
chines at least. The Middle West may therefore ha 
said to be the real home of the automobile Industry 
at the present time It controls not only the car-mak- 
ing Industry, but the making of tires, parts, and acces- 
sories as well, a condition which la primarily due to 
the Industrial enterprise of the smells r communities of 
the Middle West, who have given land and In every 
way furthered the making of automobiles. It must also 
be considered that the makers of automatic machinery 
are very largely situated In the Went, for which rea- 
son the better close of skilled labor is there to be 
found Lastly, the shirting of the Industry from the 
Bast to the Middle West has been caused In part at 
least by the fact that the raw material to there put 
through Its first and second processes, an In tho case of 
rubber, steel, leather, wood, brass, and the Ilka 
That the Middle West to undoubtedly benefited by 
the Influx of automobile manufacturers can be shown 
hy tha wonderful Increase In the population of seme of 
the smaller towns The Influx of 2,000 to 6,000 families 
has doubled and trebled the populations of such oltles 
ns Flint Mien , and Newcastle, Ind , and greatly en- 
hanced the value or real estate. Towna which were 
practically unheard of before the automobile entered 
Into our dally life are now thriving renters of In- 
dustry Communities with a population of only five 
or six thousand have their names brought home 
through tho magaxlne advertising pages to millions 
and millions or readers, simply because they are the 
sites of large automobile plants. 


«Umt or Various IS ethos, of llliulutlaa. 

The Frankfurter Zeltung publishes the following 
remarkably complete table of the coat of various 
methods of Illumination 

» Coat of 100 normal candle hours. 


Cents 

Washington light 0 238 

Flaming ulertrlo arc 0 381 

Mercury vapor lamp 0 696 

Incandescent gas light 0 696 

Incandescent petroleum light . 0 714 

Direct current electric arc 0 04* 

Os ram, zircon and tungeten lamp l 190 

Kerosene burner 1 666 

Osmium lamp 1 786 

Tantalum lamp 1 904 

Incandescent alcohol lamp 1 904 

Alternating i urrent elei trie arc ] 904 

Nernst lamp 2 023 

Small are lamps 2142 

Acetylene 2 666 

Carbon filament 1 808 

Argand gas burner 3 808 

Fishtail gas burner 5 960 

Stearin candle 26180 


The Washington lamp Is an Incandsscent lamp 
whlih burns petroleum under pressure 
In compiling this table the following average prices 
for fuels and electrical energy have been employed 
Kerneene 2 38 cento per pound 

Alcohol 4 83 rente per pound 

Slenrln candles . 16 83 rents per pound 
Oas , 107 87 rents per thousand cubic feat 

Acetylene . 809 07 cento per thouaand cubic feet 

EHectrio energy 11,90 cents por kilowatt hour. 


According to plans formulated by Rear-Admiral 
Cowles, chief of the Bureau of Equipment of the 
United Sts tee navy, and submitted by him to Cocgraes, 
wirslesa apparatus of ths latent type to to be sepplted 
to ell the new vessels of the navy, Including destroy- 
ers end ell auxiliaries, ae this latter class of veeeel 
be* proved very valuable in establishing wire lots 
chains across long stretches of oiean without the 
neceeelty of dUruptlag the fighting fleet Another 
ahore station to contemplated at Dutch Harbor, 
Alaska, to provide wireless communication to Bering 
Bee, connecting with tha Cepe Nome station, permit- 
ting veaeeto from Nam* to lower California tn keep 
In touch with the world. After the contemplated high- 
powered station In Washington hue base completed H 
is believed similar atettons will he found naqapanr 
in the following, filer re- The weet ooest at the United 
flteten, the Penan Cam! lone, BawaU. end the 
Philippines, With atattuM at tbeae places vusill 
will he within call while u praettodhy til wafop 

SS2S&CXB&fltS& f 
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To tke Sditor of the Bouumno Amesican 


1 bars jut nod with much interest an article in 
your laeue of February l*th under the caption “A 
Noval American Aeroplane." 

The monoplane haa always appealod to me aa be Ins 
more cone latent with the lawa of nature, and therefore 


ual perfection, than the biplane. The double or triple 
plane# strike me aa twins contrary to the ezamplee 
aet ua by Nature, the extra planes being a superflultr 
of which Dame Nature |a rarely, If ever, guilty it 
would be an Incongruity for a bird to be eupplled with 
mors than one pair of wlnsa. unlea* the duplex or 
triplex wings were accompanied by a Siamese-twin or 
triplicate body As long as there la but one body and 
one eon roe of motive and controlling power, a elnglo 
pair of supporting planes would appear to be all tbat 
la neooseary If the planes are sufficiently extended to 
support the body at the speed normal to the bird Ad- 
ditional planes do not sufficiently compensate by their 
Increased buoyancy for the Increased weight, unwieldi- 
ness, and Instability I therefore pin my faith in the 
monoplane aa likely to afford an additional Illustration 
of the truth of the Darwinian theory of “the survival 
of the Attest ■’ 

Mr Pfltxner’s design, according to my Ideas, comes 
nearer to the Ideal heavler-than-alr flying machine than 
anything that haa heretofore been brought to my atten- 
tion. I will bo greatly mistaken, and disappointed as 
well. If we do not hear from hie machine ere long u 
successfully rivaling even the beat of the biplanes. 

But even Mr Pfltsner’s novel design Is susceptible 
of Improvement I cannot help wondering wby neither 
he, nor any other aviator aa far aa 1 havo been able to 
obeerve, baa adopted wbat I consider to bo a very eesnn 
tlal element of stability Invariably to be found In the 
make-up of the denliens of the air t mean the Invari- 
able disposition of the weight of the body to tho sup- 
porting planes. Mr Pfltaner seems to have entirely 
ignored this principle, like all other aviators, by plac- 
ing his engine and driver’s seat above or on a level 
with the supporting planes. 

Nature, on the contrary suspends nearly tho entire 
weight of tho bird below the level of the wings or 
planes, evidently for the express purpose of securing 
stability Outing flight, or particularly wblle soaring, 
the extended wings of the bus sard (to adopt a familiar 
example) are hold in a plane slightly above tho point 
of their juncture with the body, while at the same time 
the head la lowered and extended forward, no as to 
bring It dawn to or beneath the plane of the wings 
While the bird la sailing In a calm atmosphere, tho 
legs and feet are drawn up toward the body, hut lot 
a sudden gust of wind strike under one wing and tend 
to displace the center of gravity, tho logs are at once 
oxtended In order to lower thp center of gravity, and 
equilibrium Is at once restored This seems to me lo 
be a wise provision of Nature worthy of Imitation a a 
far aa la practicable by tho aviator 

With the engine, and naphtha and water tanks, as 
well as the seal of the aviator, rigidly suspended aa 
far as conveniently possible below the planes, the 
weight arts like a pendulum, the plumb-bob of the 
mason, or the ballast of a ship, Its constant tendency 
being to restore the equilibrium of tbo planes the mo- 
ment the disturbing force la removed And In making 
a change of direction. If the radius of the curve la 
abrupt, the tendency of the outer plane to rise on 
account of its increased speed as compared to the re- 
tarded speod of the Inner plane will be measurably 
counteracted With the weights so disposed, tho ex- 
tended planes win act like a parachute, and In case of 
tbs sudden breakdown of tbs engine or propeller 
would, In conjunction with tbs usual downward glide 
of the machine, enable the aviator to allgbt In an open 
space "right elds up," without damage to either him- 
self or hli aeroplane 

Were Mr Pfltaner to raise bis planes to the tops of 
the vertical posts, and lower the engine, tanka, and 
scat to a level with the axles of the carriage, he would 
And that much leu skill would be required to preserve 
the equilibrium of the machine Possibly the pro- 
peller abaft should remain on a level with the planes, 
but If lowered jut far enough to enable the blades 
to clear the ground, I apprehend he would be able to 
make a quicker start The tendency to drive the 
plane upward would assist It In leaving the ground, 
Ud. ones afloat, that tendency, If petal itad iu, could 
readily be counteracted by the proper o»a of the for- 
ward horisoutal rudder, without perceptibly Impeding 
the speed of the flyer 

I would auggast another scheme for the rudders. 
Let them be oomtuted together, so they would mows 
In onlson Whan Urn horisoutal rudder la elevated or 


raddar tteuM to turned >ta the 


right or left In order to alter the course, it would 
bare no Influence on the elevation of the machine. 

I posse s s bet s superficial knowledge of avlatioii, 
and I have no means for investigation or experiment, 
but 1 have been Intensely Interested lu the science 
ever since the Wrights' experiments were first made 
public The above thoughts came to ras aa I read and 
pondered the description of Mr Pfltiner's novel device 
I make bold to offer tbem to you for publication if 
you deem them worthy of being embalmed In print. 

Norfolk. Vs C H MoCuik*. 


THAT grain FVBU. 

To the Editor of the Scientific Amkucar 

If your correspondent In the Issue of January 22nd 
will Study the following figures, be will plainly see 
tbat It Is not Impossible to get 3D sets of 3 out of 1 — ID, 
so that no two numbers will be In the same set more 
than once 


1—4—6 
1— 0— 8 
1— 7—10 
1 — 12 — 14 
1— 0—11 
1—13—15 
1— 2— J 
1— 4— 6 
1—6—7 
1— 8— U 
1 — 10—11 
1—12—13 
1 — 14— IB 


2— 4—10 3 — 8—11 
2— 5 — 11 2— 7—12 
2 — 6—12 3— 8—13 
2— 7—13 3—0—14 
2— fl— 15 4— 7— IB 

2 — 8—14 3—10—15 

3— 4—6 4— 8—11 
2—4—6 3—6—6 
2—5—7 7— 8— It 
2— 8—10 3— 8—10 
2- - 8—11 3— 12— 1G 
2 — 12 — 14 3 — 13 — 14 

2— 11—16 4— 8—12 

3— 4—7 4— 9—13 


4— 8—12 6— 8—13 

4 — 13 — 14 6—10—14 

6—8—7 7—8—8 

6— 8—10 7—11—14 

6—14—16 10—11—13 
6—12—13 K— 10— 12 
0— 8—16 11—12—15 
4—10—14 8— 8—12 

4—11—16 8—10—16 

B — 8—14 8—11—14 

6— 8—16 7— 8—15 

6—10—12 7— 9—14 

6—11—17 7-10-13 

6— 8—13 7—11—12 


If be will carefully Inspect the 30 sets of numbers 
presented by blm lu the name Issue, ho will discover 
that the numbers 4 and 8 arc twice paired, leaving 
only 29 sets without duplicates 

Milwaukee, WIs Lewis Siiehuan 


unuillll THX "IDAHO” AMD “ HUUMim." 

To the Editor of the Bot'iTlFii) Amfjucan 

Aa one of your readers, I havo been following with 
Interest tho proposals put forward by various gentle- 
men regarding the reconstructing and rearming of 
the different types of pre-dreadnought battleships In 
our navy 

In the March 6th number of your paper you pub- 
lished a letter from Mr W W Bass concerning a 
proposed rebuilding of tho battleships "Idaho” and 
* Mississippi' so as to make Ibuiu nearly equal lo tho 
Louisiana" class. One of the objections put for 
ward was the Impossibility of establishing a llllmh 
gun In a turret built for two 8-lnch Why not avoid 
this dlffitulty by leaving the eight 8 Inch guns already 
mounted where they are and I ben to Inrreane as much 
as possible the 7-Inch battery below? This would 
make these ships even more similar lo the "l.oulalann ' 
I do not believe that tbo cutting In two of a battle- 
ship would entail very great difficulties as a few 
years ago a White Star liner was cut In two and a 
new bow built on the original having been destroyed 
by an accident A torpedo-boat destroyer of the Brit- 
ish navy also was rebuilt In this manner 
But if It was deemed too expensive to build this 
section as proposed, would It not be feasible to sarrl 
flee a few 7 Inch guns and re-englne tho ships with 
turbines of greater power thus attaining the extra 
knot and a half necessary to bring them up to tho 
“Louisiana's” speod standard without the cost, time, 
and labor of totally rebuilding them* 

Loom an Oputcke 

New York, March 21, 1910 

[The “Idaho” and "Mlsalaslppl" are ao much shorter 
than the "Connecticut ' that there would bo no room 
for the mounting of additional 7-lnch guna It would 
be useless to Install turbines In these ships without 
Increasing their length and the coat of both changes 
would not be warranted by the advantages of sddl 
tlonal 7 Inch guna and the greater speed secured 
thereby The deficiencies In these ships are due to 
the artlon of Congress In limiting the displacement to 
13,000 tons— Em] 


■t al k of Ale aander AgaaaU. 

Prof Alexander Agaeali died on the steamer ''Adri- 
atic" on March 38th, while on hts way to New York 
Hardly lose famous aa a scientist than his father, be 
was noted not only as a biologist but as a mining 
engineer financier, teacher and man of tha world In 
his life he combined the activities of president of the 
Calumet and Heela Mining Company and director of 
the Museum of Comparative Zoology at Harvard, 
founded by his father Prof AgaaaU was born In 
Neucbatel In 1836 and did not come to this oountry 
until be was fifteen HU early education was re- 
ceived In Europe, although he was graduated from 
Harvard with the class of 1855 He started out In 
life aa a etvll engineer, and did much valuable work 
as assists nt oa the Atlantic Geodetic Coast Survey 
His woCk Is that flekl naturally drew bis attention to 


the natural sciences. He began to collect fishes for 
his father, and thus was Induced to follow In hla 
father's foots te pa. After that his activities were al- 
most equally divided between 1 oology and mining 

A study of the copper mines of Puru and Chill led 
him to a survey of Lake Tlticara, and bIbo to collect 
Peruvian relies, which are now lodged In the Psa- 
body Museum at Harvard Five years of hla Ufe, from 
1878 to 1881 he epent In deep-aea dredging Ills bio- 
logical survey of the waters of tbo Gulf of Mexico and 
the Caribbean Sea Is ntlll regarded as classic 

His exploitation of the calumet and Heels mines to 
hli profit secured tho means to gratify his father's 
ambition, the erection of the great Harvard Muaaum 
of Comparative Zoology 

Hn made by hla persistence and ability In argu- 
ment the development of the Lake Superior copper 
territory on Keweenaw Point (and now later traced 
to the mainland) a certainty 


Meath of Urrauna IKoedebeck. 

Oberstleutnant s D Hermann Moedebutk dlud re- 
cently with him there baa passed away one of the 
moat ardent advocates of aoro-navlgatlon Thanks to 
his efforts tho Deutsche Veretn fuer Luftschlffahrt In- 
cluded In Its programmo meteorological measurements. 
As a young lieutenant, Moodebeck became a member 
of the Deutsche Vereln xur Fbrdorung der Luftschlf- 
fahrt As a captain he founded In Btrnaburg tha 
Oberrbolnlache Vereln fucr I-uftachlffahrt, and pub- 
lished Its official organ, Illustrlrta Auronautlacba Mlt- 
tellungen, now the official organ of all the German 
aeronautic societies In 1807 Moodebeck was pro- 
moted to Oberstleutnant A year later be retired from 
nrtlve army service In order to devote his entire time 
lu aeronautics He waa a member of tbu Interna- 
tional Commission for Hi lent I lie Aeronautics and u 
charter member of tho International Commission of 
Aeronauts Mape It wan only roeently that ho founded 
an aero Luftfiottenvoreln rner Berlin uud Uranden 
burg 


Galin Clark, who died In Oakland Cal . ou March 
24th, had been known for tho last half century to 
nlnioet every luurlst who haa visited the Yosemlle 
Valley While on a hunting trip In 1867. ho discovered 
the groat redwood grove at Marlpoaa Boon after 
tbat Clark devoted much or hla time to exploring the 
upper heights of the Sierra Nevada Mountains, and 
made known to tho world much of the beauties and 
wonders of tho big tree grovus and of Yosemlte 


The 4 arrest Supplement. 

In the current Bi fm.fmfvt, No 1788, Mr P M'N 
Bonnie reviews tho recent work which has been done 
In the electrlral reduction of Iron and steel There 
Ib muih confusion with regard to dyestuffs and the 
colors which tbuy Impart to the textile fabric, and 
tlila confusion Prof Otto N Witt nocks to remove 
Some very Interesting novelties lu toys are described 
and Illustrated Lieut John C Solely exhaustively 
discusses tha oil fields of the Gulf of Mexico In 
an article on tbu Boutb Polo will be found men 
tloned the various schemes which have recently 
been put forth to reach the Booth poW Prof George 
E Hales admirable consideration of solar vortices 
and magnetic fields, In which ho reviews bis recent 
study of the sun is concluded Halley s comet la now 
vlBlblu to the naked eyo just before dawn In the east- 
ern sky, for which reason Mr George F Chambers’s 
moat thorough article on this Interesting wanderer la 
published with pcrullar timeliness One of the most 
Important articles In the 81 mj-sn? Is Mr Aston’s 
serount of the rroent Olympia aero exhibition by far 
<be blggost of Its kind which baa uver been bold In 
Europe 


According to tho Engineering Record Improved 
boiler performance has been attained at the Anderson 
station or the Indiana Union Traction Company by 
preventing the leakage of air from the ashpits 
around the ends of tbo chain grates Into the Dues. 
This Is accomplished by first fixing a 4 loth extra- 
beavy pipe aiross the foruace 8 Inches from the rear 
of the grate, with Its lower surface 3% Inches above 
the top of the gmte There Is a span of about 10 
Inches between the center of tho pipe and the rear 
Are bo\ wall, which la covered with a course of fire- 
brick This shelf prevents the passage of air, while 
tbs pipe bolds bark uneonsumed eoal until it has been 
burned Into ash, whlrh tho grata can carry back under 
the pipe In tbs desired manner Inside tho 4 Inch 
pipe Is one of 1 Inch diameter running from one end 
nearly lo the other Cold watar le admitted through 
the small pipe and Howe back through the large one, 
the rata of flow being adjusted so tbat Its final tem- 
perature Is just under the boiling point The hot 
water Is discharged In a way that permits Its con 
dltlon to bo Inspected, Into a bender delivering It to 
the hot welL 
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SE ACOAST DLF 

BY CAPT. H. E. CLOKE, U. 5. ARMY 


EN5E5 


When the Constttotton of the United State* was 
framed creating a rtpublUm firm or govcinraont 
provisions win made foi tli mail n or military nnd 
naval Tonii ami fir thi ixIM n f Mali troop* for 
Ihu purpose o[ r pelllng 1 1 Invasion 


Owing to the fact that accoes to our coagt forttfloa 
donv haa In yean paat been prohibited to the elti 
•am of thla country It la not surprising how few men 
underatand the method of firing a high powered gun 
or a modem mortar ror thla reason the following de 


duty tor In caae of Imminent attack the mea dear 
at tha gooa. The battle oomtuander than notifies the 
fire ootomandera fay telephone of the approach of the 
fleet Tha fleet weald probably be picked ns at tea 
or twelve thousand yard*. At thla range all the heavy 



I lel mfn I I ™ Ik u >1 it » lyp. I Ihun | .wl « K 1> • m M Sir *i n II cu mi illy be Oral non rapidly Tha rsnf* Slider li Uh rys or tli« whllr lbs M*| how sod Cdurtogisph snl 

a I I I rla I Lri I l>K luhc rOIHIpr ol of Mta at « mo yarda nu |r amnl daa Tha hlUlof pi war of a hall vy absolutely dapaeda upon Ita mas* Sate 

Positions of ili tat burnt at rouimnail “ T old " fur O-lach disappearing nfle. A rangMiitdiag room. (B 1 station ) 


No hotter service ioild bo mid rod to the muntiy 
and lilt re la no wrvlie that elioul I aj peal nmie l 
thi patrlotlam of our State troops than tble and 
partliularly tho troops of thooe Utatm which bordir 
tbo toast lo I di fended Our niganlud State UTllltla 
and I ho Mil 1mm labor urganlutlnna ahoild be at 
trailed to tlic aubjoct of count difinue for the leaauu 
that mm In nuh organlratlone are unable to leave 
Ihtlr famlllie and buelneea Intercuts and enlist for 
general iirvlie In time of war If they wen orpai 
Ired uu a defensive fore* Tor tho pnitiitlou of tblti 
homra sgilnul Invasion the defensive fortes or fh 
State anil country would bi In naaed by a bolfy of 
m n i f a blah ord r i r | ntrl itlsm and Int Uluru c 
Wheu om ontimilatce Uu tout «ur coaat tlifcnacu 
nrtalnly do appear In be an expensive Investment 
tor oxnniplt a liluth gun mini let mate about 
|l4r ODD and aa then are about on< bundled of these 
guns mounted In our toast fulls the east of the 14 
Inch guns alone amounts ti gif nun 0(10 On Ihi other 
band we must remtmhi r that this sum docs not tqual 
the toot of two Oiiadnoughls It mata about JGO) 
every time one of Uuse guns Is tired with an armor 
plenlng explosive shill but one of these shells If 
din i ted at file proptr point on a modern battlishlp 
sill Inflict liundnd* nr thousands of dollars worth of 
damagt Although duo submailm mine charged wltb 
a hundnd pounds of nitroglycerine mats about »roo 
II may If ixplndid undinuath a battleship send 
many millions of dollars to tho bottom of the aca On 
the oth 1 band thi life of thi 14 loth guns without 
n rifling Is only about 240 pound* that is to say Dr 
lug one shot every thirty setonds (the time of flie of 
a IZinih lltti) the gun becomes useless after a two 
hour engagement 


Hcilptlon llluairatid by the different drawing* la given 
let us i (insider the enemy s fleet to have been 
sighted on tbo horlson and headed under full steam In 
lolamn tormatlon for tbo entrance of a harbor The 
attack Is being made during a late hour of thi night 
On the discovery of the loading ship by the powerful 



IawIn position Aider. 

searchlights of the defense the battle commander di 
recta thi sounding or call to arms Within ten 
seconds every soldier It at his station or post for 


batteries Including mortars are directed on tho lead 
lug ship 1 he probability of hitting her by this means 
would of lourm be greater than If tho Are were dls 
parsed Ail guns attack the side armor and turrets 
of a battleship while the mortars attack the decks 
The searchlights of tho different Are commands are 
now concmt rated on the leading ship while the battle 
command lights are searching for undiscovered ships 
In order lo Are a modem 12 inch gun the following 
data must bt accurately determined 
The elevation lo be given to the gun (which Is a 
direct function of the range) and the amount of d< 
Section to be set on the sight If the gun were merely 
set for the range from the gun to the target the 
probability of hitting would be very small The er 
ror* that enter Into the range function are aa follows 
1 Tha accelerating or rotanllng component of the 
wind 2 The variation of the height of the gun 
above water level due to the height of tide 1 Ttte 
variation of tho resistance offered by the air due to 
its density 4 The variation of the Initial velocity 
or the powder due to temperature or other causes 
6 The change of the rang* due to the speed of tha 
target These corrections moat be applied to the range 
with lightning rapidity It la accomplished by the use 
of certain mechanical contrivances whdflh an located 
In the various Are control stations of the fortress 
The deflection const tlon to bt aet on the sight la 
the algebraic anm of the component of the wind the 
drirt and the speed of the target and It la determined 
by means of mechanical devices located In the plot 
ting rooms The following then would be the 
method of determining the rank° and dMectlon to 
be sent to the guns by telautograph or telephone 
At the simultaneous ringing of the hell In the primary 
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OUR CIVIL DAY 

ITS ARRIVAL ON AND PROGRESS AROUND THE EARTH 

BY DANIEL ARTHUR 


A fow g< aerations bfiforo our rro tho "whole known 
world whs onlj some 2> million nqiiare miles In ez 
I. nl liiHtoBd or nmrly .'tin in 1 1 1 Ir.riH hh wo uow know 
Thai Knal olmont r hihI a'-ngraplii r Kratoslhenes made 
ii uohh iilii in pi about .’.'I II C in draw a map of the 
“World ” Hi oven lined lima whtih looked very like 
luinillila of Imltude and iJnliH of longitude These 
Ulna am largily baatd on the speed records u( 

Inin lira and lame were not very accurate 
'l hern mu no such rotlncmtuis on hla maps as 
Inn rnitlnnul date line* or tlnm soiies HI* gen- 
iral nutlliin of the 'whole world" wbh about 90 
dig wldi east and weal by 60 dig long north and 
south It was all above our equator, and ealended l 
only ulHiut ii quarter of the way uround the earth n 


a thought lo la an arm of the North- 
while Hit lovnr • ml of tin. ltod flea 
he Hoiillnrn limit Knowledge of tho 
world grow very slowly then, aa was 
n rail Dial thi great Stralio iln » a 
“World two hundred years lalor 


the northern edgi of the Mediterranean, lint other , 

wlae those two mnpa of two hnndrid >mr« a|iarl £ 

art prat th ally the sami There Ih wry lltllo 1 

doubt, however, tliul fltrabo thought the world to 9. 

b< round, before hi iIIimI Hi uii the nneaslly IV 

for a date line was ft It even at this early dale V 
Wlilli the upherlial larth Idea whh iiasalHg ' 

through Ita hundreds of years of reslNlunee some 
radical obeervers started It spinning on Its axis 
so to speak. They wore bold men, but (hi y proved 
their enac Title brought the dale line ns a noins- 
slly eloaer to us It would alina«t w-em that with 
a flat disk world" convirtod Into a stationary ' 
globe, and Inter Into a rotating globe thi datt 
line Idea should have euggesteil Itself at 
onre Nol so, huwiver, for ll appears lhal when 
Magellan trussed tho Atlantic from tho east he 
I mused around South Ann rim trnsmd thi WaillVi, 
dlsooverod the Pbltlpplm lslunds, and wuit home 
around the lower end of Afrlia thus cotuplollng a 
trip aruund tlm wurld This trip was made Icsh than 
four hundred years ago, yit when the exphiri r* arrived 
at tholr homo roiiulry they wero astonlsbed to find 
that they tarried a date on board their ships wbkh 
v hh s day earlier than the home date It was soon 
found that no mistakes were made on the log books 
as to the time retorda and that the home calendar 
waa icrtalnly inrrcit The explanation of this seem 


to a net of questions Bent by the wTlter. The map, 
together with tbe qneetlona and the gnawer*. will 
be found on a recent Paotflc chart Issued by the 
Navy Department To describe tho line, commencing 
at tho northern end, It will be seen that tbe flint de- 
flection of practice ts to the oaat, to give the tip Of 
Hlbcrla the same date as tbo real of the Russian om- 






Fig 1 -The rvolntkm of the International date Use 

plrt Thi'ii after the lino passes through Bering 
Hlralt it twain to the wpsI, crossing tho true llnu of 
1X0 dog and far enough beyond It to lake In all of tbo 
Aleutian Islands lo the American date, after which It 
turns back to iso deg , whore it slays until It iroescs 
the equator a few degrees, at whlib point It again 
deflmts cBHtwardly lo give the Tonga Islands the 
date of Australia The lino then returns to tho lHOth 
meridian and rontluues on that line to the south 


IMS, to bring than Islands Into accord with tbs data 
of tbs countries east of tbs Cape of Good Hope. When 
Alaska wee aoq-’lred by tbe Unltod States, the data 
line was transferred west of that territory or Into 
Bering Strait. Tbeee two radical changes made the 
line of practice leek more like tbe third diagram In 
Fig 1 Refer to Fig. I, which Is Intended to ehow 
tbe entrance of time on onr globe Tbe picture 
Illustrates a mcchntcal delivery of our civil day, 
month, year, or century by means of an equa 
to rial tape Let us assume that the earth la sta- 
tionary and that thla tape enter* and departs 
under the date-line rollers as shown. It the tape 
k had a speed of about 1,040 miles per hour and was 
H properly marked In hours, days, months, etc., H 

n would show Jnst how our civil day enters the earth 

jJ and progresses around It with a constant motion 

/ The Illustration shows the front end of the twen 

tlsth century aa having completed 18 hours of Its 
first day on earth, loavlng only A hours of the 
nineteenth century to glide toward tbe lino and 
off, to no one knows where Tbe front end of 
January 2nd will have reached the earth’s time 
door to enter It Just aa December 31st steps out, 
aa It were Then we have the twentieth century 
all over tho earth with January 1st reducing Us 
equatorial width at the rate of some 17 mllea per 

( minute and January 2nd growing broader at the 
same velocity This of ronrse la assuming that 
time Is entering normally and not by tbo arbi- 
trary Intermittent stupa that wo will call the 
twenty four way stations of our civil day This 
latter system la In succeratul operation In the 
United States and two or three pther leading na 
tlons, China being one of the more recent con 
verts to the hourly sone system • 

Fig 3 shows the earth with the hourly time 
belts or zones outlined from pole to pale, Tbe 
lines drawn are 16 deg. apart and rupi^lfcjkt the 
boundary lines of these zones and a$t their 
centers. Fig 4 ts the same ewjUtfle aa 
viewed from tho north alar In Uto Illus- 
trations the United States are oamtoed In 
approximately the cottoci location, an as to show the 
theoretical boundary lines of the hourly sone* as 
applied to that country Now In these two Uluslra- 
tlons let us aHMuma fhst the system hsa been adopted 
In all parti of the world Commencing with tho prime 
meridian at Greenwli h as tho center of a zone bounded 
by lines 7% deg east and 7% deg west, the comple- 
tion of sutb a set of line* would give us Just what Is 
drawn and what our United States are artually using 
In theory To Illustrate mechanically the delivery of 
timo on thla plan, our equatorial tape Is Intermittent 



nig. *- rig. s. rig. d. 

Haw the twentieth ceatarjr was sabered la -a meehufetl parallel, 
oca onu bay— m ajlxxtai o* abb raoeuna abovbb m unt 


tag Impossibility was soon forthcoming, and our date 
line was born lu fact 

Aa no one wanted the line nrar his home or conn 
try. It waa put In tho most out of-the-way place pcssl 
hie, where It still atayH The 180th degroe meridian Is 
In theory where each new < tvll day la born, but In 
practice It has never been strictly adhered to Fig 1 
diagram 4, shows Ita lex alien with the deflection! of 
M nil III na tin's now i xlst on the offli lal map at Waab- 
Imiteii This mail was mod. hy the Hydrographic 
uutce of the Uultfd Blaus to Illustrate its replies 


praoUce at th* present time, but la former generations 
tbe deflections wore considerably greater, as for ex- 
ample the one shown In the second diagram of Fig. 1 
In this date line Alaska waa token into tbs day of 
Russia, to which emplrs It fonnsrly belonged. The 
line then took a westerly sweep of thousands of miles 
to take the Philippine Islands under the dale as writ 
ten In Spain Thla litter wide deflection wag after- 
ward turned hack or corrected by th* action of tba 
Governor General of the Philippines when he decreed 
that December SIR, 1844, be reckoned a* Jaanary tot, 


to It* action, that Is to say , it lamps 1,040 mile* and 
then stands still for an hour, which moms that on the 
twenty-fourth Jump on any day of a given name, that 
(Otmtosnsd on page 807 ) 

•Hies wiWaglMiMMs (that (seats ay w*)m that OhMsflMBUi 
Awwtts has stem up local Ohm wtriss was IT sUkeHs stHs* of Vela* 

»«• m*bM to gw) (to ms tf adsilta twMevw nstarawwai 
acnmpiasad oy tries a ftwtt JW7 A M as a gtna toy sad aaffsgh 
iddsisht. smshs that Hsw T«4i eKy «» WiaMbgM, B, C,, Mg 
bw)*y W m* it 
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Pictured In tha accompanying engraving U an In- 
tonating lorn of pump, ttiat may be uied for lnflat- 
lnc an automobile tire. The device la arranged to be 
operated by the automobile ltaolf It cooaliU of a 
baae A, on which la mounted a lack uied to ralac an 
automobile axle so (hat the wheel will clear the 
ground The baae A carriei a rfhoe B, which la de- 
afened to aaaiat In poeltlonlng (ho automobile wheel 
with reapect to the pumping device before the lack 
la operated to raise it The pump la Indicated at 0, 
and ti mounted to rock on a bolt V The pump pis- 
ton K Is connected to the automobile wheel by a de- 
vice shown clearly la the cross-sectional view (Ffe. 



B) A slotted plate F In provided with troth adapted 
to engage similar teeth on a slotted plats 0 The 
plate a la provided with a crank pin, to which the 
plalou rod B is connected The plate O Is provided 
with sn apertured extension, adapted to lit over the 
•tic of the automobllo wheel The plate F la attached 
to one of the spoken of the wheel by means of a hook 
H while a pair of hinged braces J are used to eon 
noct It with two more apokeB of the wheel In this 
way a rigid connection with the wheel Is secured 
By loosening the thumb nut ou the hook II the plato 
F may be moved up or doe n on plate duaalo adjust 
the parts to wheels of different sixes. The distance 
from the crank pin to the center of tho wheel how- 
ever, Is fixed In use the automobile engine In op- 
erated to rotate the wheel, and thla action carries the 
platon up and down In a cylinder, the latter roiklng 
back and forth to accommodate Itself to the lateral 
throw of tbo crank pin A flexible tube connect thu 
pump with the tiro that Is to be Inflated By this ar- 
rangement a tire may be Inflated very rapidly, and 
the Inflation carried to a further degree than Is pos- 
sible by the manual operation By using a apeed at 
tachment nr any of tbe well-known typos, tbe burst 
lug of tires due to exresalve pressure may bo avoided 
This Inventor of this automobile pump Is Dr Hlchaid 
A. Ooeth of San Anloulo, Texas. 


COLLIOTIOH BOX FOB KAIL CHUTEi. 

Collection boxos at the termini of mall chutes are 
frequently filled to such au extent before the mall la 
removed that when the collection le made the mall 
tumbles out of the box on opening the box door and 
falls to the floor In spite of every precaution taken by 
tbe collector To better this bbthersome condition a 
box has recently been devised which la provided with 
a platform having foldable side walla that permit tbe 
platform to swing downward when tbe door of tho 
box Is opened and serve to prevent the mall matter 
from falling from the box. Tho construction of thla 
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box is clearly shown in the accompanying engraving 
Kfe 1 shown the box door open with tbe platform A 
swung down horisoutally The platform la provided 
with two side wall plate* B rigidly secured thereto 
and a series of sector shaped plates C Near tbe for- 
ward edge of each of the plates B sod <7 Is a groove 
0 adapted to receive a pin mounted on tbe adjacent 
plate, while at the opposite ends tbe pistes of each 
side wall are mounted on a common hinge pin This 
permits the side walls to close up somewhat aftur the 
maimer of a ton to tho position Indicated In Fig 2 
Tbe Innermost sector C le provided with a lug E, which 
engages a lip formed at tbe top of tbe box and limits 
the outward swing of the platform A To provont tho 
Utters from dropping between the sector plates the top 
of the box Is provided with two guards F which ex- 
tend below the upper edge of tbe plates In use when 
the platform U lowered the letters In tbe box will tum- 
ble out through tbe door opening and win be caught 
by tho platform and side walls The Inventor of this 
collection box for mall chutes la Mr R ID Edwards, 
care of T J Kelly, 29 South Eleventh Street, Lincoln, 
Neb. 


a m aovxDue boaxd fob fiahm. 

Tbe soul of a piano Is Its sounding board Tbat 
sounding board Is comjKjsod of wood carefully selected 
and carefully seasoned, so that It will remain constant 
In quality for the many years during which a piano 
Is used. It Is arched or crowned against Hie pres- 
sure of the strings so that the strings and the sound 
lng board may vibrate In harmony As the piano 
ages the sounding board flattens In an upright 
piano this flattening Is aicompanlcd by ‘buckling 
back" or cracking Tbe result Is tbat bard metallic 
so-called "tin panuy, tone so characteristic of old 
pinnae It Is ubvlous that If some means were pro- 
vided for permanently arching the sounding board 
against the pressure of the strings, tbo piano ought 
to malntalu its tone for years without any tendemy 
of the sounding board la sag 

Thu attempt has be* n made frequently Borne suc- 
cess has been attained tn grand pianos by the em 
ployment of tunslon roda radiating from a center hub 
to the anundlug board rim, but no far as wo are aware 
no one bas ever suiTessrully equipped the upright 
piano with n sounding board so constructed that It 
would not lose Its arch In time A Bounding board 
of this type which has been suri-esufully applied to 
an upright piano has recently been Invented by Mr 
Frank 11 I /nig of Loa Angeles Cal and la lllua 
tinted In the accompanying engraving 

What Mr 1/jng bos done can besc be understood 



THUOW DEVI 01 FOB PLUTO B0CBDH0 BOAEDI 


when we consider tbe true function of the sounding 
hoard or u plnno Tho sounding board servoB to sus- 
tain and smpliry tbe tone produced when a hammer 
■trikes the strings. Mr Long baa Increased the tone 
sustaining and amplifying quality of tbe soundlug 
board by flexible reinforcing means interposed be- 
tween the sounding board and the sounding board 
frame, thus equalising tbe flexibility of tbe sounding 
board and at tbe same tlms maintaining its relation 
to the sounding board rrame, so Mint tbe greatest pos- 
sible vitality of the sounding board Is Insured From 
the accompanying Illustration, which shows the front 
of ah upright piano with Mr Long’s sounding board 
In position, it will be observed that the edge of the 
sounding board Is subjected to pressure from screw 
posts Interposed between the edge of the sounding 
board and the heavy back frame The pressure Is ex 
erted In such a manner as to cause reflection and 
condensation of sound waves In accordance with the 
principle* suggested by Helmholtx In hls work on 
' Sensation of Bound ” Besides creating tbls reflect 
lng effect, the pressure poet serves the additional pur 
po*e of maintaining tbe crowned sounding board In 
tta original form Tbe back frame supporting the 
sounding board Is reinforced by diagonal tension rods 
pfeoad serosa each corner, as shown in the Illustration 
The edge of the sounding board Is rabbeted and 
glued into a continuous laminated rim built up of 
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exceedingly strung construction, which, however, la 
sufficiently flexible to ylold under tho pressure pasta, 
with a view to equaling the outward pressure on the 
sounding board resulting from the stretching of the 
strings over the surface Ry the use of screw pres- 
sure- posts, any shrinkage or expansion of the sound- 
ing board and tbe rim cau readily be equalised so as 
to preserve tbe tone and even (n amplify It The 
arrangement Is such that a proper reflection of the 
vibrations of tho sounding board U -obtained, aa the 
■train on the sounding board by the strings Is equal- 
ised to reflect tbe tone 

As a result of this new combination of sounding 
hoard rim and pressure j costs a small upright plana 
can produce a tone which Is comparable with that of 
a small grand plana, and tho full round tone of the 
new upright plauo Is preserved beeauae tbe sound- 
ing board Is maintained In Its original arched posi- 
tion 


XSVOATIOBAL APWABOEB FOB DIIPLAYIB& OBJECTS. 

In the Instruction of projection mcclmnlcal draw- 
ing, descriptive geometry, ilc. It la Important to be 



able to show atiidents a akplrlon model of nn object, 
large enough to be seen by an entire class, and which 
will show front and side elevations na well as plan and 
bottom views. Heretofore Mils has beuli done- by using 
a glass box within which thp object wna placed , or by 
using wire acrepiiB tor Ilia sides ol a Ikix, which per 
tattled the teacher to tlialkmark the outline of Che 
object Au Improvement on this system Is offered by 
i he Invention Illustrated herewith It consists of a 
aland provided with axes that hate automatic atops 
at qnnrtcr revolutions to nrreat the model In various 
positions The- apparatus comprises a vortical shart A. 
on whlih Is mounted a tublc B that carries s support n, 
provided with a pair of upwardly c steading arms The 
support V has In Its lowrr fai e four recesses adapted 
to receive a spring pressed stop pin D The roc esses 
are positioned Bt quarter n volutions of the support. 
Mounted lit tlu arms or Hit aupport Is a shaft on which 
are secured the square hies ka E and F The block 
E la formed with four rc-eiawH adapted lo receive the 
pin 0 Tho blocks arc adapted to receive a clamp 
If that carrlea the display aland J Model K Is shown 
supiwrtcd on the stand I'le display aland may be 
moved about on three axes which are fitted with Index 
wheels ao aa to Incline or turn the model about lo any 
desired angle The Inventor or this educational appll 
ance who Is MV Hurmnnn Haimtcln of 2014 Mohawk 
Hlreet Chicago, 111 Informs na that he has used this 
display apiiaratus effee lively In blH own classes 


mPBOVXD DETACHABLE WIlfDOV VEXTILATOE 

Thu ventilator which Is Illustrated In the ncinm 
panylng engraving may he delat liably secured lo the 
window casing so that the window may bo opened a 
short distance to permit tbe entrance and oocapu of 
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nir t- iirthi rrooro, Uie -ventilator la provldod with an 
uulmnuili dainptr, which acl* to prevent the entrance 
ot iimmtmlly strung current* of atr and I* fitted with 
a baffle whlih Barren to keep out rain or wow The 
umlng nf the ventilator, ai Indicated at A, I* quadrant 
HhaiH-d In soaton, and I* fitted Into a brarkol at each 
end secured to the window rasing. The lower 
edge of the c using la provided at I) with a lip that 
engages the sill of the window Kxtendlng lengthwise 
of the ventilator Is a liar which Is formed of sheet 
melnl bent lw<k upon Itself to form a holder for two 
IMuklug strips It and K which extend In opiwslto 
dim thins Hio pai king strip 1> Is adapted to fit 
against i In sush of the window, while ths other strip 
sc rves hh a InilTer Tor the damper At the opposite side 
of * using tin re Is a verllcnl extension F which serves 
ns ,i baffle The screen it stretches from the base of 
this i xli nslon to tho bar C, and serves to keep out 
foreign IkhIIoh Hint may Is- drawn Into the ventilator 
liy tin lilBHt of nir Tim damper Is Indicated at H, and 
■ onslsts of a plate bent bm k upon Itself at J to form 
H rt Intoning bar while the Inner end K Is weighted 
ho that the iliimisr will normally come to a balance on 
the axis /, Win n the window Is ralsiHl the damper 
swings In till hnrlriintiil position ns I nd haled, but If 
s hi rung drnrt blows through the vontllatur It will 
slrlki lln under side of Ihu Inner part of the damper, 
lining It up until If tin wind Is strong enough, It 
strikes I lie buffi r E When the window Is ilosed It 
isndtlvely ilisus the dninper by hearing against tho 
outer within // Tin lirnckils on which the casing Is 
moulded are ixiettslhle so as to permit of using a 
standard length nf vi ntllator with windows of differ 
enl slxi Kaili brat kit Is formed with n spring ex 
tension A, provided with a lug whlih Is adapted to 
engage a atop pin on the window Hash, and prevent 
the window from ts Ing raised ton high Hhoultl It bo 
desired (o raise the window further It Is a simple 
matter In withdraw tin spring latih Af The Inventor 
of Hits ventilator Is Uolla M lllll care of the Economy 
Vontllatlng Co Metropolitan Tower, New York. 


THOMS MACHUTC. 

The mnihlne ph lured herewith Is deslgnud to cut 
eyllndrlinl lenous on thu end of a wooden slat, partlcu 
larly for use In window blinds. Window blind slats 



usually are provided with a single central tenon, but 
there la another type In which two tenona are uadU, 
nnd Romi times the slat Is provided with three tenons. 
Thu mai hluo Is designed to form any of these types of 
slats. U consists of n base 4 provided with a central 
bracket H formed wllti two bearings C In whlih la 
mounted an arbor shaft. The arbor shaft Is provlfiod 
with a pulley It belwm n the bearings, and may bo 
fitted with tools, such as shown at F and O which de- 
H'lid for the Ir form upon the uutiire of the work which 
they nm to do Opposite each end of tho arbor shaft 
Is a pericHlal If HI led with a head J In our Illustra- 
tion the Iliad Is broken away at the left hand side of 
the maihlne to Tcvcal the Interior construction A 

1 rises nee i Ions I view of I he head Is also shown In Fig 

2 The head Is formed with an Interior web K, and 
the web is formed with a pair of channnla that Internet 
at thi center nf the bead At tho upper end ot tho 
urllcal channel and at one end of the hortxonlal 
i hnniu 1 Is n uprlng such as show n In Fig. 1, which may 
he adjusted hv means of the screw* h and If, to 
hoar HgHliiHt the work whlih la placed In the slot. It 
"III he undi mood ihat the head J Is reroluble within 
the pedestal // Tim pedestal la connected to the base 
A by means nr a pair nf Imlts which pass through slot* 
In the base plate thus pirmltllng of a lateral adjust- 
ment In use a slat Ih Inserted In one of tho channels 
In the wch K, and the eud of the slat la brought Into 
cotilm t with one of the cutters on the arbor shaft Tho 
pedestal Is adjusted laterally so that tho center of the 
slat Is out of alignment with the axis of the tool 
and then when the slal Ih fed against the tool and 
the head J ts revolved a circular tenon will be hut ts 


Sd ut t fl o Aiwrictn 

the end of the list If a Urge tool I* used all the wood 
will be cut away except a single tenon, but If a 
smaller tool Is used a central tenon may be out, leaving 
enough wood projecting at each end ot the slat to form 
two more tenons. In this way a slat with three tenona 
can be formed, and by properly choosing the flse Of 
the tool and laterally adjusting the pedestal the slat 
may bo formed with two tenons. The Inventor of this 
slat tenoning machine Is Mr Jose OJanguren, Calxada 
del Monte, No 356, Havana Cuba. 


Kroons jaox bloox 

When the Journal bearing* or brasses of a railroad 


SSi 

• on their reapeetlra shafts, art aw bowed te 
reea separators M in snob a manner as be prsvso* 
*m from shifting therm, yst tearing them ftae to 
tele with the sheft whenever It mar he tteceamflr 
r them to 40 so to ring the beD-rl aging mechanism - 
he star wheal L is provided with teeth on Its peri- 


phery. which teeth ere adapted to engage rods project- 
ing from the star wheel Jr, whenever ths aUr wheel 
L Is relaaaad by the angle tripper JK The teeth at 
ths star wheel L engage a slide O, connected with n 
retractile sprlag-oontroUsd dapper PQ, which rings 



iar becomo worn It Is necessary to lift tho journals by 
moans of Jaiks so that the brasses may be removed 
from the car axle, and be replaced with new ones 
When operating tho jnck It sometimes happen* that 
the car wheel Is lifted with the journal and derailed 
The purpose nf the Invention Illustrated In the ac- 
companying engraving Is tn provldu s device which 
will hold the wheel down while the Journal Is being 
lifted, aud form a level surface for the Jack to rest 
u iron The Jn< k bloc k Is preferably made of malleable 
cast Iron or steel, anil Is constructed In the form of a 
grating with the edges scalloped ur corrugated so as 
to Insure light- 
ness without un 
duly weakening 
the stuctnrc At 
one end tho 
block Is provld 
ed with an ex 
tension B, ter- 
minating In a 
toe (7, which Is 


over the rim of 
the car wheel. 
The Jack block 
Is rested on one 
of the sills of 
the ties of the 
railroad, and tile 
jack Is seated on 
ths upper face 
of the block, 





nor 


tension B When 

the Journal Is Jacked up the toe serves to hold the 
wheel to the rail, relieving the upper Journal bearing 
of the weight of the tar and permitting the wedge 
and brasses to bo removed For convenience In carry- 
ing tho block about a handle It Is arranged at each 
side ot the body of the block, the location being such 
that the block Is balanced when lifted Tho Invonlor 
of this Jack block Is hV James Allen Gray of Cosur 
d’Alene, Idaho. 


rhuwq onu it pmioiatid non nun. 

One of the pioneer Inventors of the automatta piano 
player, Mr John McTammany of New York dty, has 
devised a system of ringing chimes of bells by per 
foratod paper music sheets, such ss are employed In 
plsno-playtof mechanisms. Mr McTam many’s scheme 
wsa evolved as part of a hugs memorial to b* erected 
to the memory of the men who fell In th* civil war 
The memorial assumed th* form of a monumsnt In 
which each State was to plaoa two balls. To ring so 
extenstv* a chime by hand would obviously ha • task 
involving superhuman muscular power, Bren the 
present mechanical and electrical 


the bell R Ths several shorts Illustrated are geared 
together In such a manner as to cause the several 
parts to cooperate In definite order 

A tooth or the wheel D having entered a groove of 
the reed roll O through a perforation In the music 
sheet A, the wheel D turns on Its shaft. In so doing 
It engages the dog E, which In turn through the con- 
necting rods F nnd B trips the angle tripper JK, thus 
releasing the secondary star wheel L, which, by th* 
friction of Its shaft, rotates Into engagement with the 
slide 0, thereby pulling the slide down and withdraw- 
ing the dapper from the bell When tho slide to re- 
leased by the teeth of the star wheel L, ths retrac- 
tile spring of the clapper Is released, so that the dap- 
per denis Its stroke and rings the bell ns the parts 
return to their normal positions The wheel It strad- 
dle* th# teed roll, and Is prevented from rotating ex- 
cept when one of lta teeth fits Into a perforation ot 



the aheet and Into the grooved roll, which turns tho 
primary star wheel one degree. 

Th* playing of ths bsUa can be governed by dock 
mechanism, so as to strike the quarters and th* boars 
and to play sirs at stated Intervals. 


A new form of msreury Interrupter kaa recently 
been Invented in which thaw ar* ncr r sogprocatlag 
parte, but the Intsrr n pttoiai an produced by a rippk 
formed in a stream of mercury Th* mercury is eon- 
tained tn a ravaging vaaaal within which a contact 


McTammany devised the very Ingenious system which 
Is ben Illustrated 

The perforated music sheet A is guMsd by a roll B, 
and passes over a grooved roll 0 The pins of 4 driv- 
ing wheel it are adapted to engage the perforations of 
ths music sheet A The pin wbssi D ts spsrnUraJy 
connected by moans of a dog B, a connecting rod F, 
a rook shaft 0, a connecting rod B, and a- ugh trip- 
par JB, with a primary star. wbsal X* whist sows* 


force to the Inner periphery of the vstesL At on* 
Print the stream «* mercury is obliged to pasa ovqy « 
defector, producing a ripple or wave, art (ha contact 
piece dipt Into the mercury at ream at thla print is 
It revolTi* with ths res**:. Ths fraqwmey ot thi Ur 


revolve slowly In thu am dlreetfea us thi must te 
nvotrUg, or to th* dppotfte «****,> tettU*. | 
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It is Easy to make advertising 

claims for cars; but to make cars that will make good 
the claims is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com- 
pare the cars point by point. That is all we ask. 

There are Chalmers dealers in all parts of the United States — more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

Qialmers “30” $1500 

Judged by price alone you might as well buy some other 
car as a Chalmers: $1500 is simply $1500 — no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than in another man’s. 

It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 

Your $1500 is worth more than another man’s $1500, if — 

at all, only because you are able to buy more with yours than 
he can buy with his. 

We believe that when you buy a Chalmers “30” your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 

Please remember you are not buying a price or an adver- 
tisement: you are buying a car. Therefore examine the car 
on its merits. 

If you investigate thoroughly a Chalmers will be your 
first choice , if you are able to get a delivery in your territory. 



all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 

Catalogue “R” on request 


Chalmers Motor Company 

Ucaaaed under Sdden Patent 

Detroit, Mich., U. S. A. 




CUhncrt "30" Touring Car and Roadster, $1800 
Pony Tonneau, $1000 Intfda Drive Coupe, $2100 Umowine, $2780 
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(0mc)«M /re* w« jod.) 
MUn, iK the vigilant" will be a 


• pa 0« MS.) 

particular day (tan on the world (tha] 
entire world) tor an exact hour 
Let o> trace the front end of the twen- 1 
tleth century by thle lyetem of program. 
We again ehow It ae having reached Its | 
eighteenth hour on earth M In the fa 
Illustration. That la to any. It has I 
reached the Mth meridian went of Green* 
wlcb, or central tine, but aa central 
time eoven IB deg. of longitude we I 
have aent the head end of our century 
to 97 Vi deg. west, making It arrive there 
half an hour too soon We then compel 
It to etay there until It la a half 
late. Then It takea another ]nm 
mountain time, which landa the lat of 
January. IKK), at the 111V4 deg. W 
rid Ian, and no on. By adhering strictly 
to the oyatam, let na no*e what happen* 
when January lat reaches ISO deg. Of | 
couree It must cover the lB-deg. (one, 
the center of which la 180 deg , thna trana- 
f erring the 'International date line’ 
171V* deg. east of prime The theoretical 
date line la thereby moved 7)4 deg 
ahead of the 180-deg true line. 

Before proceeding with our examina- 
tion of the ragged edge of time, which 
local convenience demand! on the 
aonea or way atatlona let ua glance hack 
at the 11 rat diagram of Fig 1 and look 
the theoretical line where our civil day 
onto re, then at the former prac- 
tice In regard to Alaaka and the Philip- 
pine!, then at the line where thoeo two 
countries changed places, aa It were, and 
finally at the line of practice as now in 
use (1810). The deflections of practice 
which appear on thle terminal motion of 
time alao appear In a constantly chang- 
ing and more exaggerated form on the 
way stations (hour aonea) We have no- 
ticed how Irregular the front end of the 
twentieth century wee when It entered 
the earth Now refer to Figs. S and 4 
and eee what happened to It when It 
progressed around the earth as far as 
New York city, that l« to say when It 
reached 76 deg weat (the eastern time 
rone) The dotted outline or the United 
States enables ns to aoe that Fnlra Beach, 
Florida, should be "ringing In” the new 
year and century In unison with New 
York city Not no Palm Beach Is still 
on the nineteenth century calendar, and 
will be for another hour The beach doeej 
not belong there, but as the railway 
managers voted It Into central time In 
1888, It la stl' held there by steel rails 
Just a* rigid U os the Tonga Islands are 
put in “today” by the steamship lines 
when they really belong In "yesterday," 
and aa the more westerly members of 
the Aleutian Islands sra kept In “today" 
when they should be In "tomorrow’' 

I ones referred to these tone lines to a 
friend os Imaginary “Imaginary “ sold 
he. “t will never forget the time I pained 
over one when going to California from 
New York My appetite was running a 
bit ahead of time, and I was bn pat' 
waiting for the dining car to open np at 
twelve noon, aa the time table aald It 
would. The porter entered my cat 
Instead of the musical sounds of first call 


easterly deflection from the Pacific bom. 
The porter would have then called, “Sat 


To persona who bate not looked closely I 


A that domes to their llpe la, 
gdt beep the date line shd sons itaea 
ctralght in practice aa wall aa In theory? 


{(fehdMdd on page joi) 


There must be a mighty 
solid basis for the phenomenal 
success that has followed 
the E-M-F Company 
from the very first 

No other Automobile Concern 
ever has emoyed 
the tremendous success 
this one 1ms. 

The whole world knows and 
all the world is talking about 
the Company and its cars, 
constantly. There must be 
a reason and it must be 
a good one. Even 
competitors admit that! 

Everywhere, E-M-F “30” is 
first choice of that class 
of buyers who want all that 
can be had of efficiency, 
power, durability and 
elegance and comfort at a 
price under $2,000. 

(E-M-F “30” sells for $1,250 
fully equipped with five lamps, 
generator, horn and magneto.) 

The farther you seek for 
the reason for this greater 
popularity — for the splendid 
reputation achieved by 
this car in so short a time, 
the more does it appear that 
after all, the car 
itself is the real reason. 

Ten thousand people are daily 
engaged in selling E-M-F 
“30” cars — largest sales force 
and the cheapest — for 
they all work for love. 

They are satisfied owners. 



The E-M-F Co., 


LICENSED UNO** MELDEN PATENT 


UMNTVtC AMMCAM wimm m** g fl»« 





































CROBET 1 

Swiss Files I 



The Easiest Car to Operate 

rrrrrr .. l . , , MamuMnnHui ■ 

yUU will not only find the I H C auto buggy the easiest to drive, but it is wmriiir j.».iopii» r nu im.r«, MB 
1 so simple and easy to operate that your family can use ft with perfect |H 

safety On pleasure trips anywhere, over all roads, up hill, through sand »n*f» tmt* HH 

and mud, the I H C gets there and back quickly, safely and surely *■■■»» am— sc, «.i»mTi«s» nr ua; 

The I H C Auto Buggy Incorporat e^; 

will travel any road at 1 to 20 miles an hour The large wheels protect "ht !° 'rJSaS 

you from jars when going over rocks, clods and bumps. The solid rubber roa M« sscanvur or ^asiso wa. nsm 
tires make punctures and "blow-outs” impossible .11' R * < * f * ” , **> ^ 

For business or pleasure it is the most sensible, servicable vehicle ^^^^MtoSmtAlueSNA^' 

T he Interii4tiun.il auto wagon has the same engine construction as the — — 

auto buggy It will meet your requirements for a light deliver)' wagon 
The full elliptic springs (36 inches long by It inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or write to us direct for further information 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO USA 








flaUej'iMMt to Mir rtoftte totfee Mkel tjt la the mMiw iktoe, jut before torn Ifo Appurmaee on *»j lit, ww tow before uufcf, to jure Ueplattl. 
XALLXT1 00*1T AT I» BAIOKTUT, — [See pape 817] 
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THE WORLD I FAIR Of THE FUTURE 

I N all Iirnbiililllly I lie illy nr Han Franc Inin will 
hold an lull riirilliinal c xpoHlttun, or ns It In 
nion poimlurly known u Wot Ida Fair to 
i ■ lobrnti Hie opening of tin Panama Canal In 
I'llii If the jiroinoti n of ilia fair an willing In profit 
by the loHHona of forim r expositions their efforts will 
be directed to inaklna the i oiulng fair uolabh not 
for mere bulk mid nrin Iml for lla < oinimt t iieaa and 
the genuine exi elk 111 e Of ItH ■ urnfilll) aeleiled nxhlb 
Ha Tin trouble with many previous exiHwl Ilona haa 
bull that they wen 1 bis to the pnlul of bollix wearl 
aoine and oppicHHlvn A illuiax In thla dlreitlnn uaa 
rettrhed at the Ht lamia Fair In one rIiikIk building 
of whhh n i laltoi had In Iraverse nine miles of alalia 
If he winked men ly to walk iiaal the whole of the 
exhibits Whatever may be the ulterior motive, tho 
avowed obJe< I of thvac i xhlbitlona la i duratloual 
Theretoro, Ihiy should iiititaln ouly the moat dla 
flnrllve and lolunble reaultH of the world a Hilititlfle 
liiilunl rial Nik lolegli nl mid uinatrinllve work And 
III fhla lonneitlon we would aak whither It la uot 
almost an Insult In the good taste and Inn lllgcmc 
of tho millions that are aolktled to enter amh an 
exposition If a large section of Its space la dc 
voted to that i heap form of entertainment whlrh 
was Inaugurated liy the notorious Midway Plalaanee 
at the Chicago Kxpoatlfou San Franrlnro will have 
a great opiiurl unit y by breaking away from certain 
false tradlllnne to rindir this, the latest of tho ex 
IKmltlmiH aonii tiling lirtler than a min plaything of 
till ual-i-mnK deal) r Hie aldeabow man, and Hie poll 
th lull 

0YB0BC0FI0 EFFECT OF BXVOLVIMO AXROFLAMX 
M0T0RH. 

T linnn weic lertaln lOiidlHons In the recent 
falul uitltli nl to l.e nion which suggest that 
the gyroacopb effect of lilt motor may have 
contributed to the disaster lie waa using 
h light monoplane or the ltlcrlnt tips driven by ■! 
(limine retulvlng motor The aeroplane, all hough ap 
pan ally Inlai t and In good working urder became 
unmanageable and turning completely ovot, fell to 
the ground Now, the gyroscopic effect of the 147 
pound motor running hi 1,200 revolutions per min 
ule, roust have lawn considerable A midden turning 
of the aeroplane to the right or left by the aviator 
would produce a strong upward or downward gyro- 
scopic tipping tendency In the longitudinal direction 
If this tendency were aggravated by a gust of wind 
It Is conceivable I hot the aviator would be unable 
to control the situation Rulflrlently to prevent a com 
plcte upset At the time of his fall He Won was fly 
lur a bee < the bay at San Bobasllan Spain, In a high, 
gusty wind Is ll not possible Ibat the joint aitlnu 
Of the wind aud the gyroscopic elf art of the engine 
and propeller waa responsible for the disaster? The. 
tragic death of Dclagrangc when be waa using a 
monoplane equipped with the same type of motor 
suggests that his sudden upset may have been dum 
In aome mcHSiirt to similar c Buses 

fitjg EXOORDI IH OUR OWH AND TH* RUTHS RAYT 

W E are fi-ecpienlly asked by correspondents 
to give scone comparative flgurea show 
Ing the native excellence of the shoot 
log In our own and other navies. We 
would gladly do an, but 11 la a fact that there la no 
Information regarding thu navhs of the world more 
difficult to obtain than this France and Germany, In 
particular never giving lo the world the, results of 
tattet practice Both ibe I'nltid Htates and Great 


Britain however, do publish such figure*, But even 
here It Is often difficult to establish accurate compari- 
sons, bee sum the data which Is made public Is ael- 
dom complete, either the range or the slxe of the 
target being frequently omitted, and no statement 
being made as to whether target or ship or both were 
moving However, we offer the following compari- 
son, which Is based upon official figures. 

The Engineer of l/ondon states that the results for 
the past year have shown that each It Inch and 10- 
Inrh gun has averaged 0«3 hit, «ach 9 2-Inch gun, 
1 94 hits, and each 7 6 Inch gun 2 47 hits, these being 
the average number of hits per gun per minute for 
the whole navy The 6 Inch 4 7 Inch, and 4 ineh guns 
varied from slightly over 4 hits per minute for the 
6 Inch to 9 hits per minute for the 4 Ineh 
By the courtesy of Hear Admiral Mason, Thief of 
the Bureau of Ordnance wo are enahled to publish 
the average results obtained on all the guns on all 
l he ships taking part In target practice in the United 
States navy Whether the ranges sod the slse of tha 
targets corresponded lo those in the British navy, we 
are unable to say Tho results are, for the 12 Inch 
guns U72 hit per gun per minute, for the 10-Inch, 
o 70, for the R-Inch. I 87 and for the 7 Ineh. 313 hits 
per gun per mlnulo, while the results obtained with 
the 6 lnrh, o-lnrh, 4-lnc h, and 1 1nc h were practically the 
same as were obtained In the British navy One 7- 
Inch gun holds the remarkable record of 10 26 htta 
per minute, while the highest score with the 12 lnrh 
gun firing when Iho ship was under way In Bmooth 
water, was 4 hits per gun per minute obtained on 
the rolled Btates ship "Ohio" 

CX1TAIH ADTAFTAGM OF LIQUID FUEL 

T O Judge from a succession of articles which 
have been upicearlpg in one of the newer 
and certainly the most noisy of the Umdnn 
dally papers on the use of liquid fuel In tho 
British navy, one would anp|Hme that the virtues of 
this fuel had only recently been disc overt d and that 
the Admiralty had determined lo abolish Its coal de- 
pots and turn the bunker rooms of Its warships Into 
oil tanks As a matter of fact any such sweeping sub- 
stitution of oil fuel for coal Is not now contemplated 
nor ever will be either In the British or any other 
uavy The natural source's of oil supply are not snfll 
dent In capacity nor are they so widely distributed, 
as lo make It iiossibte cither for the merchant marine 
nr the navies of the world to make a wholesale sub- 
stitution of oil for coal Some countries notably the 
I nlted States and Russia possess such abundaut sup- 
plies that they could, If tbey so wished, make a much 
more complete use of nil, and, because of this advan 
tage it Is not unlikely that our navy at least will 
ultimately make a more extensive into of oil fuel thBn 
the navy of any Ollier power 
The advantages of oil over toal are so many that 
were there as much oil In sight as coal the new fuel 
would Inevitably supersede tho old altogether In tho 
first place, (he higher evaporative value of liquid fnel 
not only enables a larger quantity of fuel to be car- 
ried In the same space but lla use* renders possible 
a dee reuse of 7o per < cut In the number of stokers 
or Ore loom attendants Being In the liquid form It 
enn be c inploved as Imllast and pumped Into remote 
quarters of (lie ship far ninovtd from the boiler 
room nml Inaccessible for the handling and iranspor 
lallon of runl For the merchant ship this means not 
only a saving In the fuel and labor bill, but a potdtlva 
gain In cargo caparlty, while for tlie warship there 
Is a similar reduction of expense and what Is of far 
greater value, a considerable extension of the rnils- 
Ing radius or the distance over which the ship c-an 
travel without replenishing her fuel aupply For the 
merchant ship there Is the further advantage that 
the bunkers can be filled by a pipe line without the 
delay, dirt aud disorder which accoroiiany the pres- 
ent coaling operations, while for tbc warship there 
la the strategic advantage that the ahlp can take on 
fuel b> a pipe line from a tank ahlp at any place 
and In any but heavy weather Furthermore, the uee 
of oil enables a whole fleet to steam without omitting 
those telltale clouds of smoko which are one of the 
surest means of betraying Its presence to the enemy 

AHCBHT AHD MODEM nUMTXOH. 

A STRONG sentimental interest will be aroused 
by the announcement that the great lrrtgn 
lion works, which at the very dawn of his- 
tory rendered tbs land of Mesopotamia a 
garden of fertility, are now being repeated on an 
extensive scale under the lame engtnesT who waa re- 
sponsible for the very successful Irrigation works in 
the valley of the Nile Onr United States Consul at 
Bagdad, Turkey, speaking of the Importance of these 
works says that If tho plan should succeed only In 
part. It promises to revolutionise com me roe and shift 
trade balance* and traffic In that part of the world 
A total of 12 900,606 seres of land la to ba reclaimed 
at sn estimated cost of lift per acre, and so fertile 
is the land when properly irrigated, that its eattmatad 


value, according to m Turkish govsrnaasnt, will go 
|15S per acre, the soil being capable ef yielding large 
crops of wheat, barley, and cotton. 

We spoke of sentiment entering Into the In ten* 
with which w« regard this work, and there Is con 
tolnly something that appeals strongly to the Imagi- 
nation in the fact that both In ancient Egypt and la 
even more ancient Mesopotamia, the AnglpBaxoa, 
after a lapse of four or live thousand years, should bp‘ 
repeating on a larger scale and with the greater skill 
rendered possible by modern appliances thoae feats 
of Irrigation which are one of the chief glories of tha 
ant lent, but never-to-be-forgotten, races that ono* 
flourished In the vallqr* of the Nile and the Euphrates. 

Whatever may be the rntnrn fate of the great AU- 
glo-Baxon race, the vast works of Irrigation which It 
has tarried out In India and In Egypt and Is now act- 
ively prosecuting In Mesopotamia, must ever stand 
out as one of the brightest evidences of Its civilising 
and uplirtlng activity 

During the recent progress of President Roost v sit 
down the valley of the Nile, his visit to Lhe great 
reservoir at Assouan and the sight of the marvelous 
fertility with which It has enriched the valley 
below, must have carried Ilia thought to those even 
greater works of Irrigation which are now being 
prosecuted In the arid region of our Western States; 
works whlrh owe their Inception largely to his own 
tireless energy and enthusiasm Here also the latest 
end most powerful branch of the great Anglo-Saxon 
race, In the apace of a few years, has completed tha 
Initial work for a project which promises to bring 
thirty million acres of unproductive land under the 
richest cultivation And In this connection It la 
timely to draw attention to the great ability wltk 
whlrh tho Reclamation Service haa done and la now 
carrying on lta work A well-deserved tribute to the 
engineers In charge was recently made by Senator 
Newland of Nevada, In which he stated that the proj- 
ects had been for the most part wisely selected and 
the work well done, such mistakes, none of them 
serious, as have been made being the result of the 
extraordinary pressure brought to bear upon tbe Re- 
i tarnation Service by the political representatives of 
the regions affected Bald the Senator "We have 
had one of tho most capable and honeat construction 
servlres organized that has ever existed In the his- 
tory of this country The Committee on Irrigation 
of tbc Scnnte has been engaged during tlie past year 
In visiting these various works, and not a whisper of 
corruption haa reached them H has been a work 
conducted with rare Intelllgenrp. with rare Integrity, 
and with rare speed.’ 

The work already accomplished consist* In the pro- 
\ Islon of dams headworks, etc . and the $30,000.- 
000 now required Is for the purpose of utilizing (ho 
water so stored, by tbe construction of ranals for dis- 
tributing the supply upon the millions of acres which 
only await Its arrival to spring Into Instant fertility. 


TX1TI OF TUHOITXW LAHFI 

I N a bulletin reeently Issued by the rnlveralty of 
Illinois T H Amrlnc and A Quell present tho 
results of sn important study of various typos of 
tungsten and Incandescent lamps a study which 
should prove of considerable Interest In view of tho 
growing Imparlance or melalllr filament Illumination 
The conc-luilons of their Investigation may be thus 
summarised 

Comparisons or the durability of filaments made by 
lhe colloid, deposition, snd paste processes sre very 
difficult to make because the three types are usually 
mounted differently Undoubtedly the manner of 
mounting the filament has a great effect upon lta life, 
and whether the auporlor life of one typo lamp Is due 
to the fart that It has a better scheme of mounting or 
to tbe fart that the process of manufacturing la bet- 
ter, can hardly be decided definitely from these teat*. 
Testa of filaments made by the three proccss o e and 
mounted In exactly the seme way would be necessary 
to deride the question definitely From the teeti de- 
scribed, however, tbe colloid process seems to give a 
filament that la less durable than tbe other two. The 
teets show that performances of tungsten lamps vary 
to a surprising degree, depending upon tbe kind of 
larape used and upon tbe conditions under which they 
ore burned Bom* lamp* will give as high an operat- 
ing cost as tbe old carbon lamps while burning under 
certain conditions, whereas other Igmps will give good 
result* under those some conditions. Under the beat 
conditions, however, the tungsten lamps now on tha 
market give excellent results. Uhelr efficiency Ig 
maintained In a remarkable way and the me Is very 
kmg. often several timet what the advertised life la. 
Breakage* In shipment and handling have been re- 
duced to a small fraction of what was formerly com- 
mon Of, three hundred lamps purchased for the toots 
by tbe experimenter*, only three ware received wltk 
broken filament*; and although the lamps In soma of 
the tests were handled dozens at times, almost no 
trouble waa experienced so fay » Ike breakage ed Ste- 
ms* tx wts concerned. 
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ths Tir/rn of Public Work! «f Panama win 
ibortly ask for bids tor tbe eoMtractlaa of a railroad 
Aua Paaama to Do rid, a distance of *00 mltoa Bid* 
wflj b* aakad a loo for Unaa from David to Booaa dal 
Toro, and from Panama to Loo Santo*. 

Tha Mary Dapartmaat recommend* an appropria- 
tion of 110.000 for prlaaa, ate., to be awarded *hlp* In 
aimmiwiwi for general efficiency and economy In eoal 
consumption it la estimated by the Department that 
aompatitloa* of UUa character have resulted, and will 
continue to reault, In n wring of ten per cent In coal 
eonaumptlon 

la spits of the steady Increase in passenger travel 
ta thin city, the opening of the new East River bridges 
in beginning to tell beavlly upon the traffic over the 
East River ferries. The Union Parry Company of 
Brooklyn baa boon obliged to discharge three boat 
craws, and change the schedule on three different lines 
from a 10-minute to a lo-mlnute beadway 

Anttag on tha rsootamandatloa of the Public Ser- 
vioe Commission, the Interborough Company of this 
city will Install care with destination signs on the 
elevated lines, which will automatically tell the name 
of the station the train la approaching The great 
convenience of this arrangement to the traveling 
public will be out of all proportion to the small cost 
of putting It In place 

Iks British Navy estimates for the present year call 
for live battleships of the dreadnought type, live pro- 
tected cruisers or 2G knots or over, twenty destroyers, 
a number of submarines, and two floating docks in 
rinding the shtflh to bo laid down this year, the dread- 
noughts built or building for tho three leading naval 
powers are for Great Britain, 27, Germany, 17. 
United BUles, 10 

Speaking on the mhjoct of defective open-hearth 
rails, at the last annual convention of the American 
Bortety Tor Testing Materials Robert Job emphasises 
the fact that the mere term 1 open hearth la in Itself 
no guarantee that the rails made under that system 
will give good service, since they are subject to the 
same general detecta of manufacture as Bessemer 
rails, and hence require equal care during rolling etc 

The Pennsylvania Railroad recently ran Its first 
Pullman train from Harrison, NJ.br way of Its 
new tunnel system to Long Island and return It will 
be three or four months, howaver. before the whole 
system la thrown open tor public service The tun- 
nels to Long Island, nnlaaa the plana of the company 
miscarry will be publicly opened on the l&tta of May, 
and those to the westward under the Hudson River 
by about the ifith of July 

Tha Army Board Is making some Important experi- 
ments to determine the resisting power of a solid mass 
of concrete, as compared with armor plate In a re- 
cent teat with a IB-Inch gun, a shot was fired which 
penetrated the concrete for a distance of *1 feet, which 
I* equivalent to the piercing of a 19-lnch armor plate 
The target Is now being reconstructed lor tests with 
the new Id-Inch gun, which It Is expected wlU give 
oven better result*. 

The Director of the Royal Dockyard at Castellamare, 
Italy, has produced, IT the reports are to be believed, 
a torpedo boat without funnela By means of elec- 
trical ventilators the products of combustion are dis- 
charged from the vessel wlthuut the assistance of 
smokestacks. The first experiments, an a trip from 
Castellamare to Naples, are said to have been ex 
tramely successful, no smoke being shown and the 
vessel getting up steam with great rapidity 

Ik* shortage or surplusage of freight car* 1* one 
of tbs reliable Indication* of buslnsa* activity, If not 
of boslneas prosperity The great surplus of cars 
which existed at the Urns of the panic In November, 
1907, was gradually reduced until it was wiped out In 
tbs autumn of 1909 Today, not only Is there no sur- 
plus, but the Indications are that during the coming 
seaso n there will be a large shortage, due to the 
steadily increasing volume of business. 

The ■ndaoa and Manhattan Railroad Company ha* 
bnlH two itael tare which are specially deaigned tor 
transporting baggage between the steam railway term 
Inals, which are served by the Hudson River tunnels. 
With a view to avoiding ettra handling and trucking, 
each oar is arranged to receive eight loaded beggage 
tracks, which *r* loaded and unloaded between plat- 
form and oar over folding steel plats apron*, which 
form part of th^psrmaoent attachment* of tbs car. 

The Isthmian Canal Oommlsaloo has oallad for the 
manufacture, delivery, and erection of about M,000 
ton* of steal parts, which will be used la the construc- 
tion of tha forty six mitering lock gates of two leaves 
each ta the Panama Canal. These are the largest look 
gates mr built. They are all about K feet wide, amt 
vary from 47 feat 4 laches to I* feat In height Piled 
, oia abort tha other on end they would make a tower 
U/f. alia* In height The oontraet wW b* worth 


ELECTRICITY 

At Harvard University a wireless telegraph club 
ha* been formed with a view to studying wireless 
telegraphy, and one of the special objects Is to dis- 
cover some method of overcoming amateur Inter- 
ference 

Borne time ago the United Stales Steel Corporation 
Installed two Heroult furnaces, one at Worcester 
Mass, and the other at South Chicago These fur 
nacre hare beou In constant service evpr since, doing 
twelve beats per day It requires between an hour 
and an hoar and a half to refine a metric ton of steel 
and 194 kilowatt hours sre consumod to desulphurise 
and dephosphorise the motal The cost of repairs on 
the furnace has amounted to about six cents por ton 
of steel, and the electrodes aru consumed at the rate 
of six pounds per ton. 

A tost of the telephone service In IViJinnsla was 
recently mado by a commission. The investigation 
was carried on secretly, eo as to determine the actual 
condition* of service It was found that the average) 
time between a call and a response was 4 7B second* 
The quickest average reeimnso came In 117 second* 

■ nd the eloweet In 71 leconds Those exchange* 
which must quickly reipondcd to a call were found 
to be more efficient In every other respect as well, 
*0 that this single teat provided a gage of the service 
offered by the exchanges 

It 1* remarkable that whlla wireless telegraphy has 
made rapid strides very Important 1 onslderatlons 
have been almost entirely neglected Much attention 
has been paid to Httnnement and selectivity and alio 
to tbc refinement of Instruments while tha develop- 
ment of the antenna has been slow At the rerelving 
station particularly not much hen been done toward 
locating the antenna wires so os to Intercept a maxi 
mum of wave energy Aside from Braun’s fan shaped 
grid which mnrki d un epoch very little along this line 
has been extensively adopted In practice 

A telephone table loaded with Puptn coils was laid 
In Lake Constance In 1909 This was a lead -covered 
cable and It was very difficult to lay It on account of 
Its great weight Mr Dluaelhorst, who laid the table 
has boon experimenting with loaded submarine trie 
phone cables and has evolved a conetnirtlon whtih Is 
to be used across the English Channel to connect Igm 
don with Paris The cable Is covered With gutta 
percha and wire sheathing and the loading mil* have 
been Introduced so Ingeniously as to lut reuse tho dl 
ameter of the cable from one Inrh to but three Ini bee 
Bo gradually la the cable swelled at Hie loading points, 
that It can bo paid oul over a four fool sheave wheel 
The cable ha* been tested In salt water for fifteen 
month*, and from Umo to lime has been subjected to 
pressure* of four tons per square Inch 

A **xisa of test* ha* recently been made lo deter- 
mine the strength of tho metallic filaments of lamp* 
and their resistance to shock The lamp* wore tested 
by placing them at the bottom of an Inclined plane, 
and rolling rubber ball* filled with lead down the 
plane The *hock waa varied by starting the I alia 
at different distances from tbe lamps It was found 
that with lamps of equal voltage the strength of the 
filament varied Inversely as the candle-power and for 
lamps of equal candle-power the strength varied In- 
versely as the voltage In some lamps It was found 
that certain parts were more sensitive to shock thun 
the filaments. When tho filaments were heated to a 
white heat they became too flexible lo he broken by 
a shock, but the loops were distorted under repeated 
blows until they came In contact with each other 

Stsxllisatkm o't whits wins Is the object of a paiwr 
presented to the AradMnlc dee Science* by Messrs 
Msursln and Wsrcolller Previously they studied tho 
action of ultra violet rays from a quart* mercury 
vapor lamp upon cider In fermentation With the 
same apparatni they made researches upon sparkling 
whits wine and found bow much time It took for tbe 
rays to act upon different thlcknemea of layer ao as 
to destroy the fermenting principle and thus prevent 
any new fermentation Using layer* of win* of 14 
millimeter (001 inch) held between a 01 Inch quarts 
plate and a glass plate and exposed to tho lamp so 
that this Utter was 1 6 Inches distant, they found 
that fermentation wa* stopped In all cases for an 
exposure of shove 10 seconds and never for ea ex- 
posure below S seconds With 17 millimeter* (0 07 
Inch) exposed at the sum distance from the lamp 
fermentation was slway* stopped after an exposure of 
over 1 minute and never In less than 30 seconds It 
Is to be noted that In tbe case of pure elder. U 
sterilise It wa need tn expoeure of over 2 or S min 
otas for the first mentioned thickness of layer, and 
sterUtMtkm Is not reached even after 16 minute* ex- 
posure for • 0 04 Inch layer Thus It wlU be seen 
that the sterilising of white wine can be more easily 
carried out than that of rider, this being no doubt 
da* ta tbe fact that tbe wine Is more transparent to 
•JtrNrietat reyn, 
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Pro l MUpnekVu tablet, said to uphold tbe Biblical 
account of the Deluge, wae dlscusaed at a meeting of 
the American Oriental Society at thn John* Hopkins 
University Prof. G A. Barton of Bryn Mawr College, 
Prof Paul Haupt of Johns Hopkins University, and 
Prof Albert T Clay or Yale University, thought that 
Prof Htlprecht had been too Imaginative in Inter 
prettng the fragmentary Inscription It Is * snorted 
that the restoration made by Prof Hllprerht In filling 
In broken lines were conjectural emendations Prof 
H llprceht n claim that ths tablet was written some 
time between 2137 and 2005 B C la regard od u un 
founded, It being stated that tbe tablet belongs to a 
much later period 

Ths psrfums and flavor of vanilla are due to a sub- 
stance called vanillin, which also occurs as an lngrodl 
ent of numerous resins Vanillin has been mado syn- 
thetically by Tlcmann and Maarmann from conlferln 
a glnroalde which Is found In varlouH species of coni 
fers Thn same tliemlsta subsequently made the com 
mertlsl synthesis of vanillin poanlbln by substituting 
eugenol for conlferln The price of vanillin has fallen 
from 1770 per pound In 1978 to $4 per pound In 1909 
A further reduction la scarcely possible because of the 
high prim of eugenol Hence chemists have boon ns 
licrlmontlng In another direction and (luynt and Gry 
have applied to the preparation of vanillin lbs general 
methods of synthesis of aromatic aldehydes, which 
were recently discovered by Guynl Their experiments 
are dost rlbod In a recent number of the Bulletin de la 
RoclAta d Knrnnrngement 

Ths prios of pure Para India ruhbt r, whlth In 1903 
wag 98 cents per pound, roHe last year to %i'iU per 
pound This Increase In price given additional Interest 
lo the processes of regeneration of waste rubber and 
of the manufacture of substitutes The regeneration 
cf vuleanlxed India rubber eonslsts In removing the 
sulphur, whlth waa added lu the process of vulcanlia- 
llon The scrap ruhbt r Is assorted «t cording to qnal 
Ity and Is treated either with sulphuric sold or with 
potash, for the punmse of destroying fibers of cloth, 
etc and of removing the greater part of the sulphur 
The material Is then ground and washed Tills regen 
e rated Indln rubber Is used only as an addition In 
Rmall proportions to now rubber Artlfli lal or lint 
tntlon rubber Is made by nuthoda whlth resemble the 
process of vuleanlxlng natural India rubber, tar ex 
amplu by treating linseed oil with sulphur or sulphur 
rhlorlde 

One of tha most Inlt resting results of the Smith- 
aonlan Atrlian Expedition has Just been published by 
Mr Gtrrlt h Miller Jr turator or the Division of 
Mammals U B National Museum UDder thn title of 

Description of a New Species of Hlpiwpobuuus. 

1 horn hHve been tar some yesrs In the collet tlous of 
the Nntlonul Museum two skulls of hippopotami, one 
of which wus rrnm the Zambesi Hirer East Africa 
and the other from Angola West Afrlen 1 bene skulls 
differed materially In sevt ral details of form chit fly 
however In the cnnstrlcltd shape of the rostrum but 
tbe characters were not detmetl of sufflilent value to 
Justiry the creation or a new spetlcs for the differ 
elites might have been due tn individual variations 
'I lie receipt of eight Bkulls from British Esst Africa 
collected b\ the Smithsonian African Expedition 
showed conclusively that the Individual variations 
were so slight In the EnHt African spcilnuns that Mr 
Miller was led to believe that the two skulls repre- 
sented two distinct siH-cles one from East Africa and 
one from West AfrlrB A trllltal study of tho skulls 
revealed other differences In their characters that 
wire of BUtfii-lcnt Importance to Justify Mr Miller In 
making a new species of the West African B|>cc1mcn 
lo wbltli he gives the name (tinalritfH* 

Ths gas bags of modern bulloons are made of a cot 
ton fabric coated with India rubber In Ihe most care- 
ful manner, In ordir to assure pcrrect Impermeability 
without sstrlflrlng lightness For all large balloons, 
and especially for dirigibles two layers of iloth ara 
superposed and temented together The oilier skin 
Is covered with India rubber on one side only but 
the Inner skin Is coated on both sides In German 
balloons the Inner canvas is tut straight and the outer 
canvas Is cut bias In thin construe tlon gores with 
angles of 46 deg are used and the stains Hre covered 
whlrb causes a slight Increase In weight Erearh bal 
loon maker* prefer to cut both mnvuse* straight Kx- 
periment* show that tho tensile strength of tbe en 
velope* thus made Is approximately equal In all direc- 
tions Bach method of construction has Its advantages 
and Its defetta As India rubber, even when rulcan 
Iced, la altered by exposure to light tbe csovur Is 
colored yellow In order to arrest tbe violet snd ultra- 
violet rays, wh'rh sre tho mast active The pigment 
used In France is chromate of lead, whlth unfortun 
ately must be applied to tbs canvas before It Is coated 
with rubber, and which consequently presents the 
vulcanisation of the rubber, because the chromate of 
lead Is blat kened by hast Picric acid Ih free from this 
objection, but Its employment Is too dangerous. 
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equilibrium or the latter la apart merely by forcing 
water through tbo agency of compressed air Into the 
elevated tank, which cauaea the bcow to till over and 
shoot Its load Should the hush deck be fitted with 
low bulwarks, these are fashioned In tbo form of hot 
tom hinged doors on the discharging side, so that they 
fall down as the barge beels over, and iiermlt the load 
to be shot cleanly 



After damping, the scow returns to an even keel 


connection with the extensions to the harbor or the 
HtreotH of the <lty Is In continuous progress Several 
deelgne tor automatic dumping have been evolved but 
the Viking" system so called after Its designer, has 
been the first to be submitted to pnu tlcal test and bas 
proved remarkably aiiccessfiil Through the courtesy 
of the Inventor we are enabled to Illustrate and de- 
scribe this new barge It differs lu Its action from any 


In the bold of the scow on the side opposite the 
elevated ryllndrltal tank In carried another tubular 
tank A about half the length of the former This la 
filled with wator, and In the caao of the scow Illus- 
trated holds about six tons for a load of 200 torn on 
the deek Alongside this water tank la a small rylln 
drlml vessel fl containing compressed air the pressure 
being approximately seven atmospheres On the same 
Bide os the clevHted tank in the hold below. Is a third 


oomprmsed-tir vessel la also connected to thto vahre 
box, but la shut oft from the cams untfl ready (or 
damping. The third vessel below the elevated cylinder, 
as already mentioned, la always opan to tbs free atmo- 
sphere through a pipe, bat there to a aeooad pipe and 
valve provided in connection with the main communi- 
cating pipe between the first water tank and tbo ele- 
vated cylinder It will thus be seen that there to 
always open communication between the first water 
tank and the elevated cylinder by means of a main 
pipe which to carried up alongside the vertical leg at 
the tripod at one end In addition there to a smaller 
air pipe running op one of the triangular legs and 
passing right Into the body of the tank, having Its 
outlet near the top of the cylinder Inside. This pipe to 
In connection with the outer atmosphere, so that nor- 
mally the upper vessel to full of air 
The load to stowed on deck In tbo manner shown In 
the Illustration. When rock to handled, bulwarks on 
three sldea only are neceaaary, the fourth aide from 
which dumping la effected, below the elevated tank, 
being left quite open or at the moat having only a low 
ridge ir soft material li carried, hinged doors, as 
already described, may be used, those automatically 
opening under the preeaure from the load on deck when 
tbe ecow to Inclined In the dumping operation, and 
falling flat and clear so aa not to obstruct the shoot 
When tbe loaded barge haa been towed to the dump- 
ing site, a cord to pulled connecting the mechanism of 
the scow with the tug This opens a valve, which 
permits the compressed air to flow to the valvo box, 
and also a slide valve In tho latter, whereby the com- 
proceed air to admitted Into the lower water veseel A, 
The pressure exerted forces the water from the lower 
look Into the elevated cylinder n, the displaced air 
in tb^Iatter escaping, and, as the upper tank becomes 
charged, the barge loses Us equilibrium, heels over on 
the elevated tank sldo. and the load slips off tha In- 
clined deck Into the water When tbe load Is shot the 



Kml elevation and half-deck plan nf scow. 


The scow tilted and load sliding fata the water 


other \ ousels of this clnaa In service Inasmuch ns In 
stead of the coutents being dmniicd through self-opon 
Ing doors In the bottom of the hull thn scow Is tipped 
over on Its lx* in < nds by a very simple action The load 
Is tarried on a flush dork nr the latter la fitted with 
low bulwarks On one sldo, extending the full longth 
of tbo si ow Is an eh vutrd cylindrical tank I), mounted 
nbout Id fool above the level or the deck on two 
tripods Whin It Is desired to dump tho barge, the 


(yllnder nrhieh at first Is empty, but whlrh to always 
open to the outer atmosphere through a small pipe 
The water vessel A In the body of the pontoon la In 
open communication by means of a pipe F. with the 
elevated tank, and the former Is also In connection by 
another pipe with a valve box placed at the foot of tho 
tripod carrying the upper tank When the valve In 
this box to lu Its Initial position, this second com- 
municating pipe Is open to tbo free atmosphere The 



valve box Is returned to Its normal position, rnttlng 
off the supply of compressed air to the lower water 
tank, and at the same time opening the latter to the 
free air 

The load may slip off the deck at varying Inclina- 
tions, this factor depending on the friction between tbe 
load and the deck and the character of tho debris If 
tho slipping takes place early, at a low deck Incline 
tlon, the upper cylinder may never reach tbe water, 
for tbe scow rights Itself Immediately the load to dis- 
charged. Should such result, the wator forced Into the 
elevated tank returns to the lower water tank directly 
the compressed -air supply to tbe latter to cut off by the 
second pull of the cord controlling the mechanism It 
may happen, however, that tho scow heals right over, 
and tbe upper tank to brought lots the water, the 
barge that floating In tn Inclined position. To bring 
It back to tbe upright position a third pull to given to 
tbe control rope, which at once opens the commaalea- 
tlon between the upper tank 0 and the water veeeel 0 
placed Immediately below It In the hold Aa thto latter 
tank to alweyi placed In e position lower than the 
elevated cylinder, tbe water moat flow by gravitation 
Into It When a sufficient quantity of water has passed 
from the upper to tbe lower cylinder, the barge righto 
Itself, and the water remaining la the elevated tank 
as wall aa that In the tank Immediately below, returns 
to the main wator cylinder on tbe opposite aide of tha 
veael In the hold, by gravitation Thto accomplished, 
e fourth pull on the oontrol cord return* ell parts to 
thetr original postttas. The oompramad air to fed 
into Its veseel by meant of a boas ocmpled to a valve 
to the top of tbe air cheat, and when sufficiently 
charged the valve to dosed and tbo bom remove*. 
When tho barge to In * upright pOottoo, «Q totter * 
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tike elevated tut, or the mi lmmadlataly below It 
mot return to the Ant tank 00 the opposite side of 
the barge, u thle latter la placed at the lowest point 
the return be Ins purely gravitational It will also be 
■sen that the water circulating between the tanks 
cannot escape. Glycerine u mixed with the water to 
prevent frees! ns In cold weather, so that the system 
can be used any time of the year Irrespective of cli- 
matic conditions. 

The scow shown In the accompanying Illustrations la 
In dally service at Stockholm, and has proved emi- 
nently witlafactory to the engineers of the city The 
results that have been obtained prove that thla self 
dumping barge la superior to the ordinary hopper type 
with false bottoms. It Is cheaper in ft rat cost and 
maintenance, can handle rock of practically any site 
and weight within tta total capacity, and la a Brat 
dan cruft for any harbor transport. If desired, tbc 
elevated cylinder can be unshipped In a couple of 
hour* and the barge ueed aa an ordinary lighter The 
system Is applicable to any type of barge whether of 
the blunt-ended type or one of tine lines It Is only 
necessary to Insure a sufficient breadth to counteract 
the Influence from high winds The success of the 
flush-deck type has Induced the Inventor to extend the 
Idea to craft with sunken holds for handling gravel, 
mud, and other semi liquid or soft material, which can- 
not be accommodated on a flush deck. 

IAUIT’1 GOUT AT ITS BU8HTOT 


It may have seemed remarkable to many people that 
■o long a time has elapsed since the first observation 
of Halley** comet at Its present return, and yut It tans 
not shown Itself at all to ordinary eyes. The accom 
panylng Illustration (Fig 1) will help to explain this. 
When first detected last September with very powerful 
telescopic aid it was far beyond the limits of our 
diagram, at twice the distance of Mars from the sun. 
and nearly aa remote from the earth At first the two 
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nomtcally speaking, almost over our south pole, and 
quits Invisible from northern latitudes. It therefore 
appears that the present conditions are almost Ideally 
favorable for observers placed as wo are, north of the 
equator 

The Illustration on the first page shows better than 
any verbal description where to look for the lomet In 
the morning sky In New York The moon and Venus 


Fig 4 S| wet rum of Halley’s comet 


bodies approached each other rapidly, but before the 
end of the year our planet crossod the line Joining the 
rumet with the sun, and by January 1st, aa the figure 
shows, we were moving almost straight away from It 
During the early part or the year the earth and comet 
passed on opposite sides of the sun, so that It was 
Inst to our view early In March 
About the tlmo that thla is printed It will come Into 


that It Is 
lake our 
therefore 

seems to stand almost still among the stars, while 
growing steadily larger and brlghtar, so that any one - 
might tell by Its mere changee In appearance that It 
was approaching us rapidly 
Finally, about the middle of May the comot will 
apparently approach the sun again, and on the 18th It 
will pass In front of him, literally between us and the 
■un, transiting the latter's disk If at this time Its 
tall Is more than fifteen million miles In length we 
will ptse through It, aa the figure shown* 

The comet's closest approach to us comes two days 
later, on May Mth, when It Is but fourteen million 
miles sway For a few days following this It will be 
splendidly visible In the evening sky, and than It will 
fads gradually an It recedes from us. 

It Is clear from the diagram that this apparition of 
the comet la an exceptionally favorable one, for It 
passu the earth almost at the point where their orbits 
ootae nearest to one another It It bad returned only 
three weeks earlier, it wonld have coma as near as 
possible — only seven millions of mile*— but at this time 
It would have been directly south of the earth, astro- 



are shown In the positions which they will occupy 
shout May 1st, when, on the whole, tho comet can be 
seen to the best advantage At an earlier date, Venus 
was higher In the shy, compared with the 1 mnet There 
was leas trouble then from moonlight, but the comet 
did not rise so early— about 4 A M on April 15th as 
sgalnst 3 A M, on the later date 

Tho lomct's brightness when It sppears In the even 
lng sky about May 20th will be sufficient to render any 
finding diagram unnecessary It will only be needful 
to look toward tha west half an hour or more before 
the romet sets which It does at 8 20 P M on the 20th 
9 15 on the 21st, and B 55 un the 22nd, after which It 
will be clearly visible until after 10 P M 
Our other Illustrations whlib appenr here through 
the courtesy of Profs Frost and Barnard or the Yerkes 
Observatory show the appearance and character of tho 
comet earlier In Its apparition Fig 2 Illustrates 
Its extreme faintness at the time of Its rediscovery 
(which was announced by Prof Wolf of Heidi Iberg 
less than a wook before the earliest of the four photo- 
graphs here shown was taken) while It was still (00 
million miles distant, both from the earth and from 
the sun On any one piste It Is difficult If not Im- 
possible to distinguish the comet from the multitude 
of faint sUrs around It, but on comparing the four 
(whlih show exactly the samo region of the sky) It 
Is easy to see tliat the stars are tho same In all, wbllu 
the comot Is ‘ here to-day and gone to-morrow " 

With the great Yerkes UIiwoih- (which gives far 
smaller and sharper Images of the stars than can be 
reproduced on any known photographic plate) the 
comet was even at this time quite different from tho 
star* In appearance, In Prof Barnard's words, "a fleck 
of light surrounded by a faint nebulosity" with no 



definite boundary His measures, made on aeveral 
nights, show that its actual dlametsr was about 11,500 
miles. 

Our second llluatratloa. from a photograph taken 
when the comet waa 143 million mllna from tho aua, 
and 183 million from us, ahowa It already well ad 
vanred In the changes which Invariably accompany the 
approach of any considerable comet to Its perihelion 
The head of the comet has become larger — not merely 
In apparent size, owing to Its approarh to ns but 
actually In mtlea. while a faint (lender toll, pointed 
away from the sun, makes Its appearance 

As He. 1 ahowa, the toll, which extendi directly 
away from the aun, was at this time also nearly In 
line behind the brad aa aeen from the earth «o that 
lta actual length must havo been muih greater than 
It appears to be— about five million miles, according 
to Prof Bnrnard 

This considerable development or the tall, while the 
comet was Hill at two and one-halt times lta least 
distance from the sun, makes It probable that at and 
after tho perihelion passage, on April 20tli It will be 
much longer, probably long enough to envelop the 
earth as It sweeps past 

Our third Illustration shows the spoctrum of the 
comet photographed on January 14th, when It waa 
about 170 million miles from tho aun 

In taking inch a photograph, a prism Is placed In 
front of tho camera. Tho light of a star la thus drawn 
out Into a line wbl< h, by letting It trail on the plate Is 
broadened Into a band, irossod by the dark lines which 
tell us what absorbing gases exist In the star s atmos- 
phere Most of the objects on the plate are the 
spectra of stars near the comet obtained In this way 
The romet'a spectrum Is near the mlddlu between tho 
two very brood and conspicuous 'comparison spectra, 
whkh were produced by supplementary exposures on 
somo bright star, and serve as reference marks to find 
the position of the lines In the spectrum of the comet 
Itself The Inttcr unlike that of the stars consists 



Fig. I.— HaOeyta comet at It* nmppearmaee 
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Fig. 8.— Halley’s comet oa February Brd, 1D10. 


mainly of bright bands or lines three of which are 
conspli uous The brightest of those ss Is shown by 
1 om par Ison with tho hydrogen lines of the comparison 
spectrum Is the so-called cyanogen band at the ex 
treme violet end of the visual s|>ectrum The others 
are probably as In the case of other comets, alio due 
to gaseous compounds of carbon 
Betweon these bright bands can be seen a faint con- 
tinuous spectrum, duo to reflected sunlight 

"—1 1 hi. minet first appeared the photographs 


nous This Is corroborated by tho fart that Its bright 
ness Increased much more rapidly than could be ex 
plained by the mere Increase In the amount of reflected 
light, due to Its approach to tho sun and *o 11* 

This intrinsic light of the comet, aa lta spectrum 
shows. Is given off by luminous gas, but w< do not 
yet know what makes this gas shine It < an hardly 
be high temperature, for the comet had Just come from 
the depths of interplanetary space, and did not yet 
receive nearly aa much heat from the sun as the earth 
does. It muet however, be duo to some kind of solar 
action, for It lacrosses very rapidly as a comet ap- 
proaches the sun We can reproduce tho same spec- 
trum In the laboratory by passing an olectrlcal dis- 
charge through a vacuum tube containing compounds 
of carbon and nitrogen at very low pressure 

It Is of special Interest that, even If the carton 
compounds form but a small percentage of tho gas In 
the tubo, tbelr spectrum becomes relatively prominent 
when the pressure Is made very small say l/iooooo 
of that of ordinary air It may be, therefore, that at 
the lowest pressures carbon compounds have an ex 
c-optlonal capacity for shining, and It would be unsafe 
to conclude that they are the principal gaseous con- 
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elites sis of the cornet, bream* they give off almofct 
all 111 . light 

II limy b. udd.el Hint Hio i>«n»K. n Imhi.Ih In III" 
spediuin m. iir.Klui.il nut only bj tin poisonous gas 
of Llntl iinnn Iilit In H 1 1 <iih<» » In n * nrliuii and nitro- 
gen arc log. III. r hr .l<< trl.nl . *. Iteniunt For lx 

Hni|ile tiny nr* \ « i \ strung In tin Him tin m <>f an 
nrillimiy nr. Ilglil nli.ru tin nitrogen ..nina from tbo 
ar. ami tin iiirhon frinn tin nriiiliiiil* U would be 
about HH 1 1 1 , .on a III. I.i . on. lud. Mini nil are light nan 
IioIk.iiiu.ih aft' r looking nt It IlirouKli a a|a rtrosc-opo 
from a dlhlanm, ns i<> miiko tin an mo deduction about 

Whan M I may In the origin of thin Intrlnali light of 

■ onn in It is rrtcpunslblo for linnet of the phenomena 
ulil.li milk, tin m ol g. idtrI Inl.rnat for almost all 
tho light or th. tall OB ne|| aa of the head of a bright 

■ omit la of this kind If Halley a <omet shone by 
reflected aunllght alone It would bn barely vlalble to 
the Iink.il eye, . ten under the most favorable clrnim 
stam > a. 

A. l.mlly owing to Its Intrlnalc light It Ima been a 
tnnn|>lri|(iiiB ohjeit at every return Tor the last 2,000 
jenra Th. only gup In llu< record— In A P 912 — has 
IhIi ly lus n tlll.sl by Hie dlianvery of linmUlakable 
n reran, en In nl.l lupaUi'Ho . li run 1.1™. 

Die uli.nl quantity of nuitt. r composing ft muat 
how. ver bi vrrv miinll ns rnnipansl with the more 
familiar heavenly bodies It Is possible to form a 
rough gin hh hs In Its amount hy oinalderlng the 
amount of light whl. Ii It r. Ilerta wh» n It In not shining 
on Its own account krone the estlmalea of magnitude 
mud. lost 8> pt.niber, It apiiears that a single body 
only a little ov. r 30 mll.s In diameter at the distance 
of the lomot would have Hint us as liiurh rsflm-ted 
light provided that Its red. (ting powrr was equal to 
tl.nt of the moon, will. H Ih lower thnn that of moat 
of the planets 

It Ih, therefor, clear that (ho <omet must bo coni 
posed of separate parti, lea widely separated The 
whole e roas-sei tlon of the comet (12,5(10 miles In dtnui 
etsr) Is about 120 million square miles, while the 
total area uf all the refleetlng particles, aciordlng to 
the above eallliuite la about I 000 square miles A ray 
or aunllght falling on It has therefore less than one 
chance In 100,000 of b. log stopped, and all the rent of 
getting through some empty apace It la no wonder 
that enmels are trnnaparent, and that stare isn be 
seen through them' If we only knew how big these 
particles weie, we could now estimate their number 
and their total mans Hut here we are quite In the 
dark Aa the light of tho comet aouma uniformly dif- 
fused and It show* no algna of resolution Into points 
of light, tho number of parthlea composing It mnat 
at leant bo counted by llioiiaands Their average diam- 
eter must therefore be less than a mile, though they 
may vary enormously In slxe If all gathered Into 
one compact group (hey could nt moat hardly exceed 
In bulk the satellites of Mars or the smallest of the 
asteroids 

But liuw ninth smaller than this limit their actual 
dimensions may b. we do nut know If, purely for 
Illustration, we s..p|SHw lliut they average on Ini b 
aeroas, I here would Ih. some flip or six million million! 
of them This h.iiiii.Ih like an enormous number, hut 
If wo cal. Hints the lmlk of the comet wo find that 
there would be only flvo or six parti. Ins per cubic 
mils of space on the average Inside It Near tbo 
tenter they would d.uilitl. ss be more closely packed, 
and more tliluly luwnr.l the outer parts of the comet 
The combined bulk of all these parti, les would be 
about R0 million eubli yards a large amount from 
the engineering Bland (mint but not equal to the quan- 
tity of water which falls within the limits of the 
smallest Hliiti In the I'nlon during a heavy rainstorm 

Thli mnj s. rvn to givu us sonio Idea of the extremo 
tenuity of the conn t ns a whole If we took a spare 
aa big as the comet, (hat Is, half aa much again In 
diameter ns the earth, and sowed ordinary golf ballw 
through It at the rale of two or three per lublr mile, 
leaving the Inturvonlng space absolutely voinnt wo 
would get Homethlng that would look quite ns bright 
aa Halley s comet - If put alongside It when It first 
appeared 

Tho gaseous matter which gives most or the light 
at perihelion probably ooxes out of the solid particles 
as th.se grow warm and. r the sun's heat when they 
approach It Aa the gas becomes luminous under solar 
a. tlon, th. hrlghtnesa of the < omut Increases and Its 
outer regions originally Invisible because th# number 
of reflecting jutrll.lca was too small to Influence our 
eyes, gradually come Into view 

8omo of this Is repelled from the head of the comet 
by little known fore es, and driven away from the sun 
by the action of the sunlight which, aa la well known, 
eaerts a force or repulsion wlileh, If a particle Is ex- 
ceedingly smell aa are the gasoous molecules, Is 
Stronger than the attraction of the sun 

Thus art see the long and magnllloent tall which, 
llku the amoke-trnll of a steamer at sea Is ever being 
renewed at one end and fading away at the other, even 
tbongh It seems to accompany the comet In It • 'Journey 


Aa tlie comet media from the sun, much of this 
(.usiuus matter baa thus been lust, never to bu nt- 
giilu.-d Horn. i uf tier remainder probably cuudeuaea 
■ on ml th. Bolld particles when they become cold, and 
hcjiiic escapes Into s|iare 

The comet Is thus gradually losing Us substance, 
and In the course of ages It mny be deprived of all Its 
tall forming material, and lose Its former glory This 
seems to bave actually happened to some of the short 
period comets, one at least of which has disappeared 
altogether 

Halleys comet le perhaps preserved from such a 
fate by the longer Interval between Its returns to the 
region near the sun, where Its activity takes place ft 
may be, too, that It has more of the right sort of ma- 
terial to apare for a tall But the time may come 
when most of this Is lost, and Its successive appear- 
ances may gradually lose those impressive features 
which have so long Inspired awe and wonder In the 
hearts of mankind, aud dwindle at laat Into aomethlng 
which the professional astronomer alone will be In 
t ere Bird In watching 


The Were ary Vapor Lamp a ad II. KSKl aa Iks Rye, 

About a year ago we published a reference to a 
report of Prof J Norman Collie, FH8, stating In 
effect that a German medical Journal had described 
certain eaaes of alleged Injury Inflicted upon the eyes 
by rays of mercury vapor lamps These cases referred 
to all prove to have resulted not from the mercury 
vapor Illuminating lamp, which Is now so largely In 
use In this country and which la constructed with a 
tube or container of glass, but from a special lamp 
used In medical, sterilisation, and chemical proeoases, 
having a quarts container The medlral or Bterlllslng 
lamp, to be sure, uses mercury vapor, but its container 
being of quarts, It Is transparent to those rays which 
may be Injurious to the eyes, while glass Is o)iaque to 
such rays and does not permit their passage The 
quarts lamps referred to by Prof Collie are Inten- 
tionally ma.lo to omit germ-destroying ravs Dr 
Charles P Rtelnmetx who has mnde a careful study 
of mercury vai>or lamps used far Illuminating pur 
poses, stated In un article In tho Klee tries] World and 
Engineer of February 21st. 1901, as follows 

"The mercury arc therefore Is the only known artl 
filial lllumlnant which Is perfectly harmless and thus 
.-specially suited for uhb where accurate work has to 
hi done by artificial Illumination, os In drawing rooms, 
offliPS, factories, ale" 

The same scientist In an article In the Dally Union. 
Reliance tady N Y , on January 17th. 1903, stated aa 
follows 

"Therefore elartrlr lights ore less harmful than gas 
or oil lamps, being whiter, and the white daylight the 
least harmful while the mercury arc light which Is 
entirely devoid of red raya, Is absolutely harmless, 
and a porson ran look straight Into one of these mer- 
cury arcs of enormous lirtlUanc y without being blinded 
by It" 

In one of Dr Btelnmctxs books entitled "Hadlntlon, 
I,lght, and Illumination ” he makes the following 
statement 

“The harmful effort of working very much under 
artificial Illumination Is largely due to Its energy effect, 
Incident to a Urge amount of orango, red, and espc 
daily ultra red In the radiation of Incandescent bodies 
used for lllumlnsnts and thus does not exist with 
'.-old light, ss the light of tho mercury lamp " 



Prof H F Ruttan writes most Interestingly In 
current SurpuaitKT No 17R9 on the manufacture or 
alcohol from sawdust and other wood waste. A novel 
type of automatic stamp-vending machine 1s described 
and Illustrated Prof Charlos Edward I.ucko writes 
on the development of power systems. Prof Otto N 
Witt's paper on fast and fugitive dyea Is concluded 
Harlan I Smith presents some curious Information 
on the wooden monuments of the Northwest Coast In- 
dians A biography of the famous Dmitri Ivannrltsch 
Mendcldeff Is published A method of Instantaneous 
mleropbotogTsphy Is described 


OffMal ictetooreloglrwl tasinry, New Turk, IS. T., 
March, 1910. 

Atmospheric, pressure Highest, 30 51, lowest, 29 47, 
mean, 30 8, Temperature Highest, 71, data. 19th 
and 30th, lowest, 24, date, 18th, mean of warmest 
day, 84 5, date, 25th, coolest dey, 22, date, 16th; mean 
of maximum for the month, 52.4, mean of minimum, 
370, abaolute mean, 44 7, normal, 271, dally axoesa 
compared with the mean of 40 ytare, 71 Warmsst 
mean temperature of March, 42. In 1*0*1 coldest mean, 
29, In 1872 Absolute maximum aad minimum of 
March for 40 yeara, 7* and 1 Avnat* dally sxoesa 
since January 1st, 3 5. Precipitation 0 88, greatest 
In 24 hours, 0 38; dais, 1st and 2nd; average for 
March for 40 years, 4 10 Deficiency of this month com- 
pared with normal, 1*4 Awnmulatad dsSrlancy 
since January 1st, 109 Greatest precipitation, 7.90, 
In 1876, least, 0.86 tm 1910 Wlad Prevailing direc- 


tion, northwest; total movement, 7,981 tulles; avorUgs 
hourly velocity, lu.7; maaHnum velocity. 44 miles per 
hour Weather. Clear days, 18: partly cloudy, 1*; 
cloudy, 6, on which 0.01 or more of precipitation oo-' 
enrred, « Snowfall, 04 Mean relative humidity. IU. 
Doom fog. 2nd, 3rd. Sunshine, 68 * 



At the hour of two In the morning of Sunday, Janu- 
ary ltth, the completion of the Shoshone dam In Wyom- 
ing was announced. This Is the highest dam In the 
world, being 328 4 feet from the twee to the parapet. 
It la located in the profound canyon of the Bhoabone 
River, in one of the wildcat and most picturesque reg- 
ions of northern Wyoming The walls of the gorge are 
nearly perpendicular, and rise nearly 2,000 feet above 
the stream At Its base the dam Is 70 feet aeroas; on 
top It la 175 feet in length, and at the baee the dam la 
10R feet wide 

The completion of this dam creates an enormoua 
reservoir, having a surface area of ten square miles 
and an average depth of oeventy feet The capacity 
of thli Irrigation basin In gallons In something like 
148.588,512,000 The construction of this great dam 
was attended with difficulty from the beginning, owing 
partly to the Inai possible section In which it stands. 

The dam Is to control for all time the great floods 
of the Shoshone River and to provide an ample water 
supply for tho Irrigation of more than 100,000 acres of 
exceptionally fertile land In the valley below, a portion 
of whlrh Is now available for seltlere under the terms 
of the reclamation a. t 

The contract for the Shoshone dam was let Septem 
her 18th, 1905, to a Chicago firm for $515,770 This 
firm, however defaulted, and the work woe completed 
by another contractor 


Hall-4 'leaning Oar. 

W hen streets are cl. aned by sweepers, whose brushes 
puBh the dirt beforo them, the dirt Is swept Into the 
grooves of tho street railroad rails and then compacted 
by the wheels of the running cars The rails oo coated 
with dirt offer s greater resistance to the elertrlo 
current, thereby causing a greater amount of power 
to bo used for the propelling of the care. The rails 
must be constantly cleaned to avoid loss of current 

The Hanover Street Railway Company hoe built for 
this purpose a special rail-cleaning car It Is similar 
in construction to a regular twoaxls car, and has two 
2C-hnn»--powcr motors Between the front and rear 
wheels on both sides of the car are steel brushes, which 
loosen the dirt from the rails This dirt la automati- 
cally removed by a vacuum pump, and deposited In a 
box built Into the lower part of the car between the 
axlei of the driving wheels The vacuum pump Is 
operated by an electric motor attached to the dirt box. 
To avoid the raining of dust In dry weather, a sprink- 
ler and two tanks, bolding about 925 gallons of water 
each, are provided 

As soon as the box is filled, an automatic alarm noti- 
fies thB motorman who shuts off the pump, raises 
the brushes, and takes th# ear to a place where It can 
he emptied and made ready for another trip 

This car can be run at any rate of speed allowable 
In street tradR up to 17 ‘v miles per hour, and still 
will work with good results It can be run by one 
man and the amount of power used at a speed of 
10 miles per hour U only about 3,000 volts per mile. 
The car can clean dally an average of 45 miles of 
track, using according to weather conditions, up to 
132 gallons of water and taking up to one cubic yard 
of dirt per mile of track 


Heath or Thoouu A. Maxemlale. 

The founder of the box toe Industry In this country, 
Mr Thomas A Dnxendale, died at Brockton, Moss., on 
April lot at the age of seventy A native of England, 
Mr Boxendole come to Brockton In 1887 a poor man. 
The shoe Industry was then In its Infancy Hs entered 
one of the large factories and Invented the box tee 
which la now used In nine-tenths of the shoes that are 
worn Later, with John Simmons os a partner, he 
founded the firm of T A. Baxendsle A Company He 
Invented many machines for producing shoes, most of 
which are now In common use. Hs died a wealthy man 


Heath ef Theresa H. Jaftry* 

Mr Thomas B Jeffery, who Invented what la known 
as the clincher pneumatic tire, died on April 3rd. at 
Poapell, Italy He was for more than twenty-Sve 
years a partner of the firm of Qomulty * Jeffary, 
makers of bicycles. English by birth, he eame to tills 
country at the age of eighteen, and settled fa Chicago. 
He took an active Interest not only In the develop- 
ment of the bicycle, hut In the antoxeobUe aa well. 


» — th ef Hal Thee gore I cre w. 

Paal Theodore Sievwrt died January 11th, 1919, fa 


• of uy desired siW. 


la beat known fur at fevcetleu fa 
air far bf**tn» vessels- 
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•To the Editor of the BtiEirrtnc Amcricah 

Whoever will Invent a machine to hull rtoe, wUl be 
M great a benefactor to the rice farmer and the con- 
sumer aa Ell Whltnay In the Invention of the cotton 
gin. The fanner often seta 7G cents per hundred or 
leas for his raw product, and generally has his crop In 
the mill for months before he sets this The mills are 
buss structures because of the necessity for lane 
storase, but the real mill part of tho plant Is about 
the same In machinery as a flour mill The main 
procesaea are two. the removal of the hull and the 
removal of the polish The former Is accomplished by 
burr stones, but the grain passing from under these 
Is not completely clear of the hull The next process 
Is accomplished by a cylinder of wire cloth containing 
a revolving core of sheepskin with the wool on, which 
tahes off the remaining hull and the outside of the 
■rain 11 well The native French of Louisians pre- 
pare their rice by means of a wooden pestle, which 
removes the hulls and leaves the polish, the most 
nutritious part of the grain Usually the mills have 
an arrangement for coating each grain with paraffin, 
but thla is not even an Improvement except In ap- 
pearance 

Whoever will invent a small machine, say In slxe 
similar to a farmer’s fan mill, that will remove tho 
hull from the grain, will remove the rice crop from 
the enormous toll now paid the miller, and give s 
cheap and healthy food to the pooplo as a superior 
substitute for the prosent rapidly ascending foodstuffs 
to which wc have been acLUStumed Them are large 
Investments In the milling of the crop but It ought to 
be a paying Investment with 39 76 proflt betwoun the 
planter and the consumer on each 76 cents received 
by the farmer C. W CAuraux. 

Johnston City, HI 


TH1 OltOT or BinAOTIO* OB THB TBUBQULATIOB 
or KOUBTAIB WHITS 

A Utri.T 10 WISH mg’s HTATKUKNTM IV TIU PBEHH 
To the Editor of the Sdsvrirtc Amur as 

Blnce the announcement by Mrs P Bullock Work 
man of the resulta of the recent scientific and carefully 
executed measurement of the two summit* of Haunt 
Huasesran by the professional engineers sent out to 
Peru by her from Paris, Miss A. Peck has favored the 
pres* with communications, tho evident purpose of 
which Is to bolster up her assertions not based on any 
measurement data as to tho height of that mountain 
by attempting to discredit the figures obtained by 
trlangulntlon the moat accurate method of measuring 
altltudo known To effect this the communications 
contain a quotation and two statements, one of the 
latter absurd and aelf-contradlctory In Its terms, so 
brought together as to tend to befog the mind of the 
reader and lead him to infer that In general the re- 
sults or trlangulatlon of a mountain summit by an 
expert engineer are likely to be vitiated to an extent 
of 4,000 feet by refraction 

The quotation from Mr Mumra and tbe statement 
attributed to Dr Collie, the one a publisher and the 
other a chemist by profession, neither of whom, so far 
aa I know, has ever claliund to be an expert In altitude 
measurements, merely repeat In general terms what Is 
well known to engineers that no method of determin- 
ing the exact amount of refraction having been yet 
discovered, the present heights of certain high moun- 
tains obtained by trlangulntlon may be somewbat 
changed, either higher or lower, should such method 
be discovered In the future Such change would prob- 
ably not be great In any case, and In many cases 
would be very slight, varying from nothing to a few 
tact, for no coefficient of refraction that la likely to be 
used would greatly alter the reaults now obtained 

Between tbe recognition of tbe fact that flgurea 
obtained by trlangulatlon may not now be absolutely, 
though they are essentially, accurate, and the rldlcu 
leu* statement asserted by Mias, Peck to have been 
made by a nameless friend of a so-called ‘ former mem- 
ber of the British Royal Engl nee nr' that be trlangn 
latod the great peak K-2 and obtained a height 4,004 
feat greater than that now assigned to tt by the lad lan 
Harvey, which impossible difference Miss Peck would 
hare tho public believe Is due to refraction, there is 


Dm present altitude* assigned to certain vary high 
Him alayan peaks, ouch aa Mount Everest, which wore 
triangulated fram very distant points low down la the 
tfdlaa plain, and to a Isas degree some other high 


jdienqbalno of a paper on mountain exploration read 
~e Royal Geographical Society In t«oe- 
K HKH. Sir Thomas Holdtch, one of the 
igJQhglteh engineers, for many yean 
“ p alladia engaged U Hima- 


layan surveying, speaking at tbe very highest moun- 
tains said “We do not know exactly, and at present 
there la no means of determining, what the exact effect 
of refraction may be In those altltudee, and the 
result of variation when applied as correction to those 
observed trigonometrical altitudes may be consider- 
able " To show what he Judges to be considerable may 
be added hla further remark, “Mount Everest will 
probably prove to be some hundred feet or so higher 
than we at present reckon It.” 

Observe that Sir Thomas consider* ono hundred 
feet In 28,002 the present height assigned to Mount 
Everest a considerable change In the altitude of that 
peak which Is the moat extreme case of all on account 
of Its great altitude, Its distance from the measuring 
stations, and the large amount of moisture In tbe sir 
above the hot steamy plain of Bengal He does not 
for a moment entertain tbe figure of 4 uOO feet *nld to 
bo suggested by the friend of Ihe British Royal Engl 
neer If Sir Thomas's estimate bo a probable 
one In this case, la the more favorable ones of lower 
summits measured from near stations the amount of 
correction would shade down nearly nr quite to xero 

Now Miss Peck supposes an allowance similar to the 
friend of tbe Royal Engineer's 4,000 feet made to the 
ascertained height of Huascaran and asserts, “It might 
easily happen that the mountain Is one or two thou 
sand feet higher than It has been figured,” which 
would bring It up well toward the altitude she has 
estimated It at Such a supposition is not tenable 
Even If the 4 000 foot statement regarding K 2 were 
true the conditions In Lhls case are entirely different 
Her plan Is Ingenious but not creditable to her know! 
edge of tbe principles of altltude-measuremout Sup 
positions have no place In this Sold Observed facts 
Hre what count 

M de Larralnst and his assistants who an expert 
engineers and know what they are about triangulated 
the two summits of Humes run from four accurately 
measured stations at an altltudo of 12 600 feet, In the 
Immediate neighborhood of that mountain In perfectly 
clear weather Here was no Immense distance, no 
haxs In tbe air no great height of the summits above 
his statlnns, as In tho esse of tho great Himalayan 
peaks mentioned, to causa any appree lablc chance of 
error duo to refraction Refrartlon In this cats , If not 
allowed for at all would be practically u negligible 
quantity His resulta determined from four stations 
throe being usunlly eonslrtered sufficient to Insure accu- 
racy, must be exact to within a very small figure Prof 
Fr Bihrader and H Hourl Vnllot of Paris after a 
careful personal examination and checking of all M 
dn 1-armlnaLs observations and calculations have In- 
dorsed them a* correct The Indorsement of engine, rs 
of such worldwide reputation aa they have Is a sufll 
clent guarantee of the arcuraiy of tho work Miss 
Peck may therefore rest assured that this trlnngulallnn 
will be accepted by engineers and experts an ai curate 
and definitely settling the question of the altitude uf 
the. two summits of Huascaran 

Miss Pock make* two other statements, the relation 
of which to tbe altitude of Huascaran Is not apparent 
(1) That I “Improperly claimed" a world record with 
23 384 root, and (2) that Mr Graham's ascent of 
' Mount Kabru, about 24,00(1 feet, twenty years earlier. 
Is now quite generally acknowledged " Mr Graham 
on his return from the Eastern Himalaya rlalmed to 
havo nearly ascended Mount Kahru as well aa to have 
made a number of other high ascents. He gave an 
account of bis experiences, In London His claims were 
very generally disbelieved at the time and afterward 
by mountaineers aud engineers, and were especially 
disputed by tho Indian Survey, the members of which 
were In a particularly advantageous jcosltlon to judge 
of their truth The grounds for discrediting his sscent 
of Kabru were several but the strongest of all, well 
known to the Survey officials, has never, I think, been 
published os the Survey did not enter the lists la 
print sgalnst Mr Graham Within two years I have 
had the opportunity or discussing the question with 
a retired surveyor general of tbe Indian Survey, who 
was In Calcutta when Mr Graham returned from his 
attempt on Ksbra, and be expressed his disbelief In tho 
strongest terms. 

Some time after the event Mr Douglass Fresh field 
advocated Mr Graham's claim bringing forward no 
new evidence beyond Mr Graham’s original account, 
but basing hts opinion on certain considerations of 
probability, which though specious ware sot con 
elusive snd did not convince the publlo He stood 
nearly alone for years Recently a few of his friends 
have expressed their concurrence In his opinion, and 
In the United States Mr E 8 Batch and Miss Peek 
have echoed tbe cry. though neither of them can have 
aay knowledge of the question that can make thetr 
opinion regarding H of asy value The world at large 
haa remained either neutral or disbelieving 

It la noteworthy that Mr Graham had no .sstru 
monte, not even an aneroid, with him by which to 
determine the altitudes he claimed to have reached 
to that, aa In Miss Peck's case his Ideas as to his 
.lMtwjte* ware based wholly on gueoswork it Is also 


significant, as an English Journal recently stated, that 
after hla account given in l-ondon, he never Joined In 
the discussion that followed nur attempted by any 
further statement to defend his claim Not long after- 
ward he disappeared, and, so far as 1 have been able 
to learn, his whereabouts have since remained un 

Mr Graham's account constitute* tlie only evidence 
available In the question If anyone after reading this 
chooses to believe that his claim to have ascended 
Kabru Is valid, he has a perfect right to do so, but 
such belief does not afford any proof of validity, nor 
does It warrant tho person holding II In asserting that 
Mr Graham’s ascent Is now quite generally acknowl- 
edged The only verdlit that can be reached, aa the 
matter stands Is that of unproven 

In stating the above facts I wish It distinctly under- 
stood that I nm not expressing iny own uplnlon as to 
Mr Graham's claim This 1 havi nowhere done either 
In let lures or In writing although such expression has 
been ascribed to me by others 

With regard to Miss Pecks re|H>ated assertion that 
1 'Improperly claimed ' a world record with 23 394 feet, 
my position may be stated as follows Although, aa a 
matter of fa«t, this altitude attained by me In 19#3, 
was and remained for suvaral years the highest meas- 
ured sltlludo reached on nn ascent, and although I had 
every right to publish It to the world as a record, with 
two exceptions 1 have never mentluuctl It as such 
either In public nr In print not cv<n In the volume 
' Ice Bound He iglita uf the Muslagh,” by Mrs Bullock 
Workman and ntyBilf In which I have described my 
aaceut to that altitude One exception was s mention 
of It In one of Hie Issues of Whos Who’ Tin other 
was In connection with n pa|>er oil that sat ent read 
be fore (lit Alpine t'lub 111 London lu May, 1001 when 
I said 

‘The word retord’ In tho title of this paper Is used 
ns referring to Hie highest suhslsntlalcd ascent yet 
made In immiilHlnei ring The 1 niitiuitlnn that Mr 
drabs m rest lied an aJHiudi of .Mono feel baa on 
\nrloiis grounds whether rightly or wrongly been so 
etrnngly disputed that It must lie regarded aa far from 
proved and then fore tbe altitude mentioned cannot 
properly ilnlm u place among those acknowledged to 
hnvo been made ” 

In tills yi'Hr 1HJ0, so far ns Mr Orobnm’B claim Is 
tunierued I Heu no reason to alter a word or that 
statoniout 

In view of the above I do not think It would bo 
courteous lu un. to deprive Mis* Pick of the distinc- 
tion of ' Improperly claiming' 11 world record In which 
she bi-rwlf has enjoyed b monopoly for the last two 
years During that time her chief appesl to the In 
teresl of the public haa bee n not by srlentlflr observa- 
tions ou natural phenomena nt high altltudcm but by 
constant reiteration In the press without the authority 
of any measurement proof of claims to the attainment 
of an altitude variously slated at from 26 000 to J3.000 
fut which finally ■ ry-dnlllxcd Into 'll may be re- 
garded bh certain Hint Himscnrnn Is above 23 000 feet 
If, aa seems probable the height Is 24 non feet 1 
havo the honor of breaking the world'H record for men 
as well us women 

Mrs Bullock Workman s engineers have now 
Htrlpiied her claim nr nil its Hncl iirnluihllltles and 
brought It definitely down to 21 M2 feet the altitude 
of the lower summit or Iliinsrnran she claim* to have 
aacendcd Wiiiiam Hi "i-rea Wonkmax 

Algiers 


Elkrl or Ralnfell on ihr muon Industry. 

The amount of talnrall and the development of tho 
cotton Industry In any region arc Intimately eon 
noclod Tho first proof of this ratio r surprising as- 
sertion Is found In lice continual cudemnr of Inventors 
to devise moans of giving to the. air or cotton spinning 
rooms a proper and sufficient degree of humidity But 
a deficiency of natural humidity cannot be perfectly 
remedied by artificial means, and It Is a fact well 
known to all rotton spinners that tho product of the 
spindles Is considerably Increased by tho constant 
presence of a large amount of moisture In the sir 
The motet climate of Normandy has made that prov 
lnce tbe chief seat of the cotton Industry lu France, 
and for a similar reason Mane hccstc r leas become the 
center of the English cotton manufacture In addition 
to a motet atmosphere the cotton Industry requires 
abundance of water In Its visible form Cotton mills 
are always located on or near streams and are pro- 
vided with rapacious reservoirs 

Hence the great diminution In the rainfall of the 
Manchester district which has taken place within the 
last half century Is a valid cause for alarm Heskefh 
haa collated the records of rainfall mads between 1880 
and 1908 He finds that the mean annual rainfall 
was 36 Inches between 1860 and 1886 but only 27 1-3 
Inches between 1886 nnd 1008 The observed shifting 
of onp of Ihe branches of tho Gulf Btrenm Is suggested 
as a possible cause* or this great decrease In rainfall 
which threatens the Indent! rial prns|s>rlty of Manches- 
ter and the surrounding district— Cosmos 
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thk D Munoranr of eailway cam. 

The running of a railroad In Oormany le evidently 
Bix-omimnlod -with unpleasantness, If one may judge 
from the accompanying phologro|>hn The roUdam 
shops. which are reeponalble for the proper main 
tenance of rolling Block, have been i unfronted with the 
dlRk-iilt teak of dlelnfettlng tin car* It econm that 


The Potadam The region adjacent to the Yakima River la aonth- 
e proper main era Washington la the location of a group of lrrigs- 
fronted with the tlon projects which are notable for the engineering 

It scorns that features The topography of the country reveals a 

■la ore literally number of areas of arid land, separated by hill ranges 

cars had been which prevent water being distributed from s single 

ness, there was source of supply The ongineen of the Reclamation 

ie germs might Service have mode an Investigation which extended 

as therefore, the from the lower portion of the Yakima River to Iti 


ilth urmln Kim nrter tlu rare had been which prevent water 
1th 1 1 in Teutonic thoroughness, there was source of supply Th 
loHsllillliy that living disease germs might Service have mode ai 
c walls And hangings It was theroforo.the from the lower portlc 

ir pome yrars to take down all the upbol bead waters In the f 

alns etc and to clean 
thoroughly Natur 


H 


licHvy and the earn were with 
held from service for a consider- 
able time Moreover, there waa 
also the danger of Infesting the 
shops and other cars 
The problem seems to have 
I teen HiuiiWnlly solved by Julius 
i'liitsi h » lio sppllcd to the rail 
way car a prim Iple of disinfec- 
tion whlili lias boon successfully 
employed on vessels His disin- 
fecting apphrntus consists of an 
iron tyllnder built up of cast Iron 
annulsr scxtlons of 18 foot In- 
ternal diameter The Inside length 
Is about 72 feet The cylinder is 
so stoutly constructed that It can 
easily support without deforma- 
tion a 30-ton car 
During disinfection the air 
within the cylinder Is consider 
ably rarefied by a pump, and as a The hage cylinder in which German railway oars are disinfected by 

result, tho outer air exorcises a formaldehyde at Potsdam after their return from a trip to Ru 

pressure of about 1,800 tons on 

tho disinfecting cylinder Since the apparatus la have planned flve reservoirs and distributing i 

ben led duriug disinfection allowance lias to bn made which will have a capacity to lirlgatu no lei 

Tor expansion Heme the cylinder Is mounted upon 300,000 acres, making this group of projects 

rollers, so that the apparatus can yield to an extent tho moat important In the WosL Tho vsrloui 

of about three-quarters of an Inch In longth, which Is sro the Tloton, Sunnyslde, Wapato, Keltiti 

the amount of expansion Benton They have a water supply through thi 


ive planned flve reservoirs and distributing systems, 


tho moat Important In the WosL Tho various works 
sro the Tleton, Sunnyslde, Wapato, Kottltss, and 
Benton They have a water supply through the rivers 


Before It Is run Into the cylinder, all the window* from four lakes and a submerged "meadow” having g 


and transoms of the car are opened By means of a 
• ranu a two-tun closure Is brought against tho open 
end uf the cylinder A rubber gasket Ib employed to 
make the closure hermetic Huge bolts bold the 


and fifty stoam pipes line the Interior of the cylinder, 
all receiving their supply from the main pipe The 
total length of all these plpos Is about 1% miles In 


motion, so that all the air la 
brought In contact with the heat- 
ing tubes Bven during the cold 
eat weather the temperature 
wltlilu the cylinder <an be raised 
to 140 deg K In from one to two 
huurn In order to heut an entire 
coach to this temperature, about 
live lioura la required After the 
car bus rearhed the proper tern 
perature, the air la pumped out 
of the cylinder until a vacuum ot 
70 to 74 centimeters of mercury 
under tho normal pressure Is ob- 
tained At this atmosphere 
pressure water will boll at 104 
deg V Henre all moisture la 
•vaiioreted from the ear without 
Injuring the iiarta by the exces 
slve heat In no other way la It 
possible to kill vermin effertually 
The upholstery curtains, hang- 
ings etc., are not In the least In- 
jured 

For very special purpoess the 
cars may be dlalnfectod with 
formaldehyde gaa At the very 
first attempt a car wa* thor- 
oughly purged of vermin To 
make assurance doubly sure, and 
to test the efficacy of this formal 
dehyde disinfecting method a glass v 


total area of 674 square miles 
While the lower section of the Yakima River Is 
need In psrt for what Is known aa the Bunnyalde 
project, most of the service Is performed by the 


I the projects, the Tleton is mast Interesting from 
:lentlflc standpoint, owing to the difficulties along 
route, the varloua applications of power, and the 



RetUaff (to cylinder with a two- tea gaskets* elomre before « 
sad taming *a the steam, 

tax aiumenoi or bailwat oak. 

■at full of the would have been Impossible This stream I 


living Insula Imd been purchased from a professional through a deep canyon with very itoep ildoa, the 

vermin-exterminator In Berlin Thk vernal waa height of the bluff ranging In place* as high as 400 

placed In the car and covered with cotton and linen ffot from the bed of the river to th* level of the 

The lmret* ware til killed ernnal Thu water of the Tleton Is diverted by means 

The apparatus has also bran employed to dry out ot a concrete dam thrown across tbs stream Although 

wet cars aa well a* cars pervaded with the nn- but three feet high and 100 feet long, the reservoir 


plesaant odor of cooking After twenty-four hours thus n 


■ sufficient to fill a main canal II mile* 


they were quite ready for service again. In thk case long and lateral canals having a total of 61 mlks. In 
no formalin waa used conveying the water from the dam to the point of 

- ~ ■ » '*■ « distribution, the only practical route which ooaM ha 

Liniment for Bums.— 40 park sugar lime, 10 park located waa largely along the aide of the canyon near 


glycerine. >0 park carbolic arid oU, a park aatoL 


(ha top, the rim bring at each foraaUoa that ft v 


be bnpMribk to bsBd a tunnel or open canal upon tt 
Consequently, several mils* of the conduit were gap- 
ported upon hinges or arms of reinforced concrete 
anohored into the rock and extending outward from 
the canyon side. The Tleton project oon template* the 
irrigation of from 84,000 to 80,000 acre* of land In 
the vicinity of North Yakima, Wash. 

Aa the water k conveyed along the precipitous ride 
hill ot the Tleton canyon, for 80 per cent of the dis- 
tance the canal Ilea In tunnels. The open canal sec- 
tion* are of semicircular form, 8 feet SK Inches In 
diameter, with oonorete shell 4 Inches thlok, while the 
tunnel sections are of circular form, 6 feet 1J4 Inches 
In diameter, with concrete shall 4 
Inches thick Thk canal and 
tunnel lining are made up In 8- 
foot lengths, manufactured on the 
flats along the river bank, where 
concrete Ingredient* are readily 
obtainable, and lifted to the canal 
line by cable hoists operated by 
electrics power These hoists are 
used successively at points about 
two mllea apart, and the concrete 
shapes are transported along tbs 
canal between hoists on railroad 
tracks kid In the bed of thk exca- 
vated route 

Thk plan was adopted far the 
reason that beds of sand suitable 
for concrete were found In the 
bottom of the river In fact, tha 
Tleton valley waa made the site 
of a novel concrete works. Th* 
question a* to how to transport 
them to tho work was answered 
by the use of electrical power A 
steam and aeries of tramways were built at 

■sin. convenient points up the side of 

the canyon operated by cable 
hoists These hoists In turn were served by a series 
of electric motor* oucurlng current from a power sta 
tlon constructed tor the purpose The concrete os 
fast ss mixed was molded to the proper dimensions 
la portable molds mounted on wheols, so that they 
could be drawn from place to place After hardening 
had taken place, the forms were set upon trucks 
having aides of steel framework These trucks were 
mounted on the tramway, and the material hauled to 
the top ready to be set In pkce. 

On the Tleton project 10,000 feet of tunuel were 
necemtry, divided Into two sections of 3,000 feet each 
and one of 4,000 foet In excavating these much of 
the formation was found to be of bkek basalt rock 
requiring special machinery to remove It In making 
the tunnel exosvstlon s < Ireular bore 714 foot In diam- 
eter was driven by machine drills. Tleton River has 
a fall of from 60 to 80 feet per 
mile, and advantage waa taken of 
thk to develop tho power re- 
quired fur operating drills and 
other machinery and for lighting 
purposes A power canal 3,600 
foet long, of 180 second feet maxi- 
mum anpaclly and 34 feet effec- 
tive head, has been completed, 
which supplies water for operat- 
ing a Franklin air compressor 
capable of oompresalng 1,260 
cubic feet of free air per minute 
to a pressure of 106 pounds per 
Inch, a Westlngbouae generator 
of 120 kilowatts capacity, and 
one set of 26-Inch twin turbines. 

About 600 horse-power k devel- 
oped, ample to operate the six 
electric drill*, six air drilk, shop 
maohtnery, pumps, holste, etc, 
sad to light fcll th* oamp build- 
ings. The turbine k regulated by 
s governor, and the power canal 
k provided with an ample auto- 
matic overflow, Just below tbs 
power bouse. An electric trana- 
Aa tha air mission Une, carrying 2,800 volts, 

has bean constructed to the upper 
portal of Trail Creak tunnel, a 
distance of seven mills. Blcctrlc 
drilk are bring operated at the 
two portal* of Trail Creek tunnel, and at th* upper 
portal of Tleton tunnel At the lower portal of Tloton 
tunnel, and at both portals ot North Forte tunnel, air 
drilk have been Installed. 

Another difficulty In the way of building tho Tloton 
project wag the crossing of a number of ra visas oarer 
lug small stream*. A part of these ware diverted 
lute ocmcrate flumes, whlk other oondulk for them 
were made from rubble masonry These culverts on 
of the arched type and vary la width from two foet to 
right Inches, th* aba of tha knar amm bring aeoos- 
•ary In order to alkrW m tha- flood bbrrewk throogb 
tha faring* n* trial axsaos #■ MM' 
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canyon. Tb* lattd, Uowrrer, U aspedally salted to To those of us who semd In the Bpanlsh war, and li necessary for the War Department to anbmlt a do- 
th* raisin* of fOraga, fruit, and bop* and la located bad the canned or corned beef served us as a part of ftcleney estimate to Congress. If the present rate of 

on three Important railroad linea bavin* ooanecOons the regular ration, tbe news will not come as a tar- Increase keeps op, the coat will be nearly 23 cents by 

ftth the principal cities of Washington. prise, bnt the man who reads this will undoubtedly the end of the neat decal year When it is .nnniderwi 

- m t • i m- think of tbs good beef be gets at home and wonder that the army annually consumes several millions of 

Ointment for Barns.— Iodoform, M parts; extract why oomptatnts should be made, ration*, It will be teen that an advann or even a 

Of cqbH. M parts; oarbotle add, 1 gait; rasa unguent. On* particular reason why tbe army will now use fraction of a cent In a single ration means a Mg a* 
•M-pifta. . WM Naf fa from the point of oooaomy, for aa man- vanoe In tba aggregate for a year 
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Game# of rhante have always had a fnerl nation for 
all Ubhhui or Individuals, nt all ages, and the profns- 
hlonul Hharp ' has made this weakness ( whlili la 
uomo poraonB la dev<-lii|M-d Into a ruling paaalon) a 
means for earning an easy livelihood Hi tiiu expense 
or the numerous llata ’ who visit the racn courso or 
other plane h win re gambling Ih looknd upon an a 
mure ui Iniea liglllinnti- piuellme The 


DHlonlHhlne. Smh ilimmy applhuuve aa 
liHtihd ill'll mu, or eoiirae- out of date 

I hough one Inge-nloiiH aharp invented 

II (nhh I ho tup nt whh h waa sheet steel 
miller 11 very thin e loth covering Dy 
me mis of an uloc tro-nuignet concealed 
within I ho table, Its top could he con 
ve rled Into a powerful magnet, and the 
dire (which were prepared by having one 
side of inetnl while the rest were horv) 

iiirient was on or would fnll In nny hap- 


Oardw are the mowl fertile Held for the 
guuibler'H revenue Winning at eanla 
ill | icnds largely upon the possession of 
lertuln high cards or the nees whkh 
win the trleka snel to gain poewsslon of 
these cards la the gambler’s olijeet For 
assuring this various dnvlins huve been 
employed called ‘holdouts' men bun leal 
contrlvnnros concealed la the sleevp 
whh h hy a ve ry slight pressure or move- 
ment In one direction, will Instantly 
■bool out the required card Into the 
gambler's hand and recede again Into 
the sleeve One of the most Ingenious 
and perfeet of those was Invented by a 
gambler named Kepllnger and the de- 
vice has ever stnre been known as the 
■ Kepllnger holdout ' The apparatus was 
worked by the knees, so that no motion 
of the arena or body was necessary A slight sopnra 
tlon of the kneea was all that waa required to shoot 
the rard Into the gambler’s hand The knucs were 
thereupon relaxed and Ihe "holdout" receded like a 
flash Into the gambler's sle-eve 
Another variety of holdout la that concealed In 
the waistcoat, and here the hand Is held close to the 
body with the eards outspread while the thread Is 
pulled, and In that manner a rard shot Into the hand 
nnder eove-r of the remaining cards This however, 
la a dangerous proieduro whhh la rnrely employed. A 
small but Ingenious species of holdout" la that 
known aa "the bag" Tho small aharp point seen In 


Into Ihe dip thus formed, and 
may be withdrawn by the 
Angers In the art of drawing 
eards on the tahle toward the 
body 

A daring yet simple variety of 
'holdout' Is attached to the 
sleeve It Is buckled around the 
shirt slrovo under the coat and 
two small pointed liooka faring 
uutwnrd press against Ihe coat 
sleeve These hesiks may be sep- 
arated or brought nearer together 
by pressing upon a small rubber 
tube If now a card be placed 
agalnat the e-oat sleeve, on the 
outside, and the clips separated 
and than released, they will 
clasp the edges of the card 
through the cloth of the coat, 
and It will bo retained there by 
tbe pressure of tha spring In the 
"holdout" Ho long as the arm 
be held downward, the rard Is 
Invisible, but tbe rard may be 
obtained poeeeaslon of by the fingers of the other 
hand when reeling against the sleeve of the arm to 
which the "holdout" le attached 

A still simpler device Is to have a small pocket 
cut In the coat sleeve st the seam Tha "pocket" 1s 
merely a silt shout three Inches long. Into which the 
required card la Inserted Tbe Angers grasp the 
card and withdraw II with Ih# others st.the required 
moment Another variety ox ''boldest" is known as 


the ‘ring holdout." A ring Is worn on one of the 
Ungers, to tbe Inside of which Is attached, as part of 
the ring, a small wire dip or spring, flesh oolored 
The card is Inserted under this spring, end In that 


rapidly and waU s wea te d, la pnttMUr U bd a teote 
Card "sharps" alas otaplqy other devices flor catalog 
knowledge of tha eafda dealt to ovary member In the 
circle, in order to gain this knowledge, a small 



manner la retained within the palm of the hand by mirror Is employed. Sometimes this mirror is at- 
thc pressure Experts In elelght-of hand would not taohed to a needle point, sad fined to the under side 


a slagte Play can be made. A mirror of 
this character Is a dangerous dories, and 
It la easily detected. For this ream, 

ployed. A small mirror Is Inserted tnto 
the bowl of a pipe, laid carelessly on the 
table, the bowl being turned sHfhtiy 
upward and toward the dealer. Now, in 
dealing the cards, they are passed snob 
In turn over the bowl of the pipe, and tn 
this manner the magnifying glaaa It oon 
tains oonveys to the "sharp" all the re- 
quired knowledge as to the cards con- 
tained In each attter'a band. Occasionally 
"■harps” employ a mirror ring for this 
purpose, a large signet ring being used 
which during the course of play, la 
swung around so that the signet faces 
the palm Instead of tbe back of tbe 
hand The signet then swings open on 
a pivot hinge and disclose* a tiny mag- 
nifying mirror beneath By the aid of 
this mirror, the majority of cards can be 
detected ea dealt At least ace* and 
court carde can bo distinguished from 
cards of lower value*, which Is the chief 
thing to bo discovered 
There are a number of other Ingenious 
devices employed by profemlonal sharps, 
but the above will at least give the 
reader an Idea of the extent to which 
this practice has been carried, of the re- 
markable Ingenuity displayed by manu- 
facturers of such devices, and of the 
dexterity end daring of the gamblers 
thomeelvee In employing them. 


Msrregrmphlr ■xsHlwslUa «r M seals. 

The macrographic examination of 
metals consists In examining with the naked aye the 
surface of the metal, which has been polished and 
chemically treated tn each a manner as to bring out 
Its constitution and Ita Impurities. In mlcrograpblo 
or microscopic examination the particular object! of 
study are tho character and chemical properties of 
the alloy, while macrograph/ concerns Itself with the 
physical properties. The principle of the methods 
used Is as old as the first methods of damascening, 
In which an acid mixture waa employed which black- 
ened in different degrees the strips of Iron and steel 
which had been welded together In the formation of 
■word blades. 

The operations of macrograph/ are essentially two 
first, the preparation of the pol- 
lahed surface, which must be ab- 
~ soluteljr froo from grease, eeo- 

j i ' f£"~‘ | ondly, the chemlnal treatment, 

which le preferably effected 
with dilute sulphuric sold, In 
which tbe entire piece of metal 
Is Immersed for several hours, 
or with an aqueous solution of 
Iodine and potassium Iodide. 
The Indication* furnished by 
tbe examination of the surface# 
thus treated are tueful In detain 
mining the quality of steal and 
detecting the presence of slag 
and of blowhole* Whsn a bar 
of metal is oast there Is fre- 
quently produced near tha sur- 
face a blowhole which Is AIM 
with the morq fusible Impuri- 
ties. Usually this pocket ra- 
ised* through one-third of the 
thlcknen* of the bv Macro- 
imphlc methods show whether 
to blowhole# hare been ehlH- 
ented either by pressure or hy 
removal of the upper part of 
tha bar. and they are also cap- 
hto of detecting fa forged 
plsoes traces of these Wealsdws 
which hare boss Uft after to 

The statistics of to Aaarteag Ban way IssnnteUta 
show that the Mt stu-ptea of freight ears rm % rett- 
wsys of the ewmtry m February lflth vaa-UAtt, aa 
agslust H#75 on February Mi MtfKJmtrf 
ltth; and SIAM tss fesgary ML thn InoriSfiil m 


THE UAJOEATI OUTFIT OT TR OAMBLXK. 

gambit r depend* for his sun cut partly upon his dex- 
terity in handling the cards during tb« actual 
progruHs or the game Of i-ourne marked cardB are 
frequently employed Tor tills purpose hut the expert 
gambler will succeed In marking the cards with his 
thumb nail during the < nurse of the play, ao that, at 
the end of a few hands lie knows practically every 
card In the pack from the alight Indications upon It* 
back Sometimes, also card* are bent more or less 
slightly to Insure their recognition — either Individual 
cards or a number of cards together If half a pack 
is bent in this manner this Is called " the bridge " 
Each card In this section then has a alight curve, ea 
shown In the Illustration 



•or a arum’ Tiian tin caim. 

A gambler may even deal to himself or to say per- 
son forming the circle a particular qgrd which Is 
known to him. This curd is st tbs bottom of tbe 
pack, and the "sharp" deals off tbs eards from tbe 
top of the pack continuously until be reaches the 
person Into whose hand be desires to place tbe card 
next to btm, when, by a rapid moveiMBt, be with- 
draws, not the tnp bt ‘ the bottom card with his 
Uageri instead of hb thank, This trick, when 
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«T» m tub OF TUX mntw grayish color Remove the platen from the machine Lion* given In the formula, except that should a 

The fir tree* of the Pnoiflc Northweat occasionally The work may be done with the platen In the machine, quicker drying mixture be doatred the quantity of 

attain inch proportion*, eepecially In the territory but great care most be taken to protect the working paraffin oil may bo reduced and the kerosene Increased 

near Puget Sound, that the etumpa after the trees hare parti from the dust formed when emoothlng up It In all cases the lightest grade of paraffin oil ehould be 


near Puget Sound, that the atumpe after the trees hare parti fron 
baan eat down are employed for novel purposes. In alao takes 

some portions of Washington one can see these huge removed 

etumpa, which have been hollowed out and actually Wash th 
made Into temporary homes for settlers. To make a and dirt, 1 
■tump house. It Is only necessary to remove the me- to git e It 


irti from the dust formed when emoothlng up It In all class the lightest grade or paraffin oil should be 
Iso takes lees time to do the work when the platen Is used and not the heavier lubrl.ntlng oils If white 
moved paraffin oil Is uaed a wat*r white fluid Is produced, If 

Wash the platen with gasoline to remove all grease dark paraffin oil Is employed the liquid has a tight 


glaa I* pnt over the top of the aturap, holes are cut for Lay the platen aside for six hours * 
windows and doors, and the dwelling la practically composition to harden Then with 

ready for occupation. A number of theie etumpa have emery cloth smooth It down, taking 

been uted by settlers on what are called logged -off quite to the original surface of the pla 

lands, until they have been enabled to construct larger delicate pert of tbc work, and upon 

and more convenient dwellings. After ttuwstump home doing It depends the quality of tbs ]ob 

has bean vacated, It is turnod Into a stable lor the Acetone and amyl acetate can be 


Next to the big tree of California, or saqi 
aa It Is termed by the scientists, the Hr 
found In Washington end Oregon 
has the Urgest diameter of any 
tree In America, and probably in 
the world Borne have been cut 
down which actually measured 16 
feet In diameter at the point where 
the Incision wbs made As they 
decay very rapidly after the limber 
has been removed, usually the In- 
terior can be holloaed out with 
Uttle difficulty Bometlmes they 
are used for dancing platforms, as 
la shown In the accompanying Illus- 
tration, some being large enough 
to accommodate four couples An 
other custom Is to turn the big 
slumps Into playgrounds for the 
children, who reach Ibc top by 
pieces nf wood nailed against the 
sides nr by ladders, and a pretty 
sight wblcb a traveler often secs 
In the northwest Is one of the big 
stumps turned Into a dower bed 
and covered with the trailing vines. 


amber color Oil of cltronelll or oil of saHsaf 
be substituted for the c resol which has nt 
whatever and Is used Blmply to disguise the 
tlon of the compound To use the compound I 


t are called logged-off quite to the original surface of the platen This 1s the 

bled to construct larger delicate part of the work, and upon the care used In 

After thesstump home doing It depends the quality of tbs ]ob 
Into a stable lor the Acetone and amyl acetate can be obtained at any 
inclosure for chickens drug store It usually requires from two to five hours 
for the celluloid to dissolve Breaking It up Into small 
California, or sequoia pieces hastens solution Ths solution should be pre- 

■clentlstf. the Hr is pared In a wide-mouthed bottle that can be securely 




av tel n* * rixseu. 4 |U RVXF IX WAOIXOTOB, BIO UOUQH BOX A DABCIBO FLATFOM 

As every user of a typewriter 
knows, the platen or roll Is the f 
part of the machine that wears out 
first The constant hammering of 
the type against the surface of the 
platen soon makes Indentations In 
It, which in a short time amount to 
auch a degree of roughness that It 
Is Impossible to produce good, clean 

A compound has recently been 
discovered that will restore the 
platen to Its original smooth condi- 
tion no matter how badly It Is worn 
or how long It has been In use 

The formula and method of using 
the compound are aa follows Thu 
ideal material for use In repairing 
platens would be hard rnbbcr, but 
In the process of vulcanising, the 
rubber becomes Insoluble to a great 
degree In the solvents generally 
used for making rubber solutions. 

As s substitute for hard rubber 
celluloid Is recommended Th* hard 
variety should be used, which I* 
sold under the name of Imitation j 
Ivory This la soluble In acetone, 
amyl acetate, and various other ITTOF OF A FIX TXXX XX WABKIXOTOM WHICH UOtLTXX* A FAMILY OF FIYI 

solvents One of the best solvents 

Is s mixture of eight ounce* of acetone and one ounce corked It should be shaken often during the process to effort 

of amyl acetate. as this will prevent the celluloid from forming in seamen 

In the absence of anything aUg In the way of cello lumps The bottle should be kept tightly corked and may be 


nitration l'orly * * nllnietors c 
length of a glass tube which 
one iiielir lung and was plac 


lody ibuns In rnntmt \ llh the so- 
uilun In nature too u"ml falls 
Ion or salt Through shipwrecked 
known that relatively fresh water 


told, any ordinary article made of this substance, as a away rrom lire, for h Is highly Inflammable 8hould the I*oc I n« Ocean by digging to n irlflii 

comb, may be used There to a variety of celluloid the mixture become too thick, thin It with a little more coral sand It Is not however as wui 

used In the manufacture of combs which Is quite sst- of the solvent, If It Is not thick enough, add more water freed from salt through the layr 

lafaotory for rills purpose Tbs color stoo Is good celluloid Is simply rain water that Ih retain* 

where this variety can be obtained. A chetp and simple cleaning compound for type stratum and by It protect* d from adm 


In using celluloid on plntens It to advlnble to use writers Is composed of thp following Ingredients 


something with It that win give it hardness, such ss Paraffin oil 1 pint 

flnsly powdered silica, Infusorial earth, emery, or other Benxol 6 ounce* 

Similar substances About one ounce of pow d ered Creed 1 drachm 

emery to each sight ounces of compound to a fair pro* Kerosene 4 ounces 

portion. Powdered soapstone also wo rks well (or the Mix thoroughly 

purpos*. This compound was for years s secret confined to 

The celluloid solution should be mod* as thick is one or two of the Urge companies that rebuild type 

a Very heavy syrup or mol loses. In fact, as thick t* writers. The machine Is Immersed In the compound 

mhy be Spread with a brush The heavier It Is when which quickly and thoroughly dissolves and removes 


' pssd, t|t« sooner * win dry If a light colored celluloid ail dirt, cum. grease 
totumd, It to advisable to add some Coloring matter, gaaawL but on the rout 
.'viMMtaX ftd feWWto* <* BHtehUr gas or eariton amUBri ft •• bright sa - 

f*,* i»« ** Sdwjiwtttr ot turn 


water freed from salt through the layers of sand but 
is simply rain water that Ih retained by a sandy 
stratum and by It protect* d rrom admixture with the 
sea water Similar phenomena may be observed on 
the European coasts They may be considered the 
key to the popular belief now contradicted, that net 
water can be sweetened by filtration through sand 

According to the Electric Hallway Journal, a novel 
type of electric locomotive has recently been built for 
1 anal haulage near Bremen The locomollv* runs on 
a quay which has to be kept clear for tti* passage of 
ilrajH and for other purpose* To re* ore llu hern* ears 
weight tor adhesion It was *1* 1 lileit 1*. build Ih. loco 
motive In the form of two Li’s with 11 connecting 


this compound retain the proper- girder The current la taken from overhead wires. 
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A TOOL roB CEHTEBINO WORK IW A LATHI 

.. D <?»ps« 

The accomimnylng drawing shows a handy tool (or 
<1 nterlng work In n lathe thurk When a job la to be 
rnuil off It requires a little time to get It to ran 



uhple method or onrexHDio work a a lathi. 


true The drawing ahowa how the work can be expe- 
dited by the uho of a simple tool The toot la made of 
tool steel, the roller la hardened When a job la 
plated In Hie ehuok to be fai ed off nnd the face of the 
work does not run parallel with the fate of chuck thu 
roller tool la secured In the tool poet, and the lathe 
carriage la then run up by band until the roller strlkea 
tho face of the Job As the work wobbles In thu chuck 
the high position will be struck by the roller and 
foried true with the face of the lathe After the woTk 
has bedd trued It Is then ready for mat bluing 


unfa A UAH nr a itkah or water fife 

tnholo will naaslunnlly muse a leuk In a steam 
i, after the piping has been put up and 
perhaps been In use for h considerable time It inn 
bo repaired with an ordluary larrlage clip and yoke 



MEHDIXO A STEAM OR WATER FIFE. 


and bit of sheet rubber lurking, although a piece of 
an old rubber shoe would last for yiara 

You can readily see tbe application by referring to 
tbe aketih The writer stopped two leaka tn steam 
pipe* fifteen years ago by this method Thu pipes have 
been In service ever slure and have not leaked They 
acre both lu rather Inaccessible places, whore It would 
have been difficult to renew the pipe At the dame 
time being In oul-of tho-wiy places the appearance of 
tho icalth did not matter 


GROOVED PULLET* HOB XXFRR1MXRTAL WORK 

Small grooved pulleys or Bheaves can of courae be 
turned on thu lathe but a substitute tor tbe latho 
wbltb In some rapes la Is quicker and cbeaper, wjll 
be found very a el van tattoo ue The description of such 
a method follows 

lu a place of wood of thu thickness desired for the 
pulley bore a hole of a diameter equal to that of the 
pulley at the bottom of the V-groove With a half 
round rasp or large drill countersink this hole on both 
aides Spill— do not saw— the board In two down the 



middle of tbe bole, then nail or rlamp It tightly to a 
smooth board the two halves being pressed firmly 
together Find the center of the bole with a compass 
and drive In a headless nail taking care to get It 
vertical, to nerve as a "core 1 for the bearing Have 
hnndv a piece of cardboard considerably larger than 
the pulley, with a hole In Ita renter the alie of the 
nail Poor melted solder lata the mold, and quickly 


■lip the cardboard over tbe nail and down upon the 
mold This will force out superfluous metal and make 
tbe upper sldo of the pulley smooth When cool, un- 
clamp the mold and pull apart where split A knife or 
rasp will then do all the finishing necessary Two or 
more pulleys can be cast together by placing the mold* 
one upon the other, with their center* common. The 
flgnre show* such a combination. A bub may be made 
In a similar way If a stronger bearing la wanted, as 
for an Idler, wrap a strip of brass around the nail and 
let It become soldered to the metal 
Along similar lines a cogwheel may be cast, but 
great care Is necessary In cutting tbe teeth In the 
wooden mold A large number of pulleys can be cast 
from one mold, and for duplication work this method 
will be found quicker than tho lathe. 



Very often It la necessary In the drawing room or 
■hop to And tha center of a circle, a disk or a pleoa 
of shafting, etc., whan the diameter Is not given Be- 
low are three ways in which this can be done 
The Drat Fig 1, la the method ueually need It 
cons lets of two right trUnglei drawn so that their 
angles are in the circumference of the circle aa a bo 
end iff The point where their hypo tea usee Inter- 
sect Is the center of the circle 
The second method U shown In Fig 2 Draw any 
chord as *1 and take two point! on It aa e d equidis- 
tant from 1U ends. At these two points erect perpen- 
dicular* to ab cutting the circle at c/p and ft Then 


The ordinary way to cut a thread by hand la to use 
a thread-chasing tool with the number of teeth per 
Inch wanted The difficulty tn chaatug A thread la In 
the starting II takes a great deal or practice, and 
even then a ' drunken” thread may be tho result 

Thu accompanying Illustrations show how this can 
he done in a very slmplo way and yet give an abso- 
lutely true thread 

If a number of screws are tat be cut the best way to 
proceed Is aa follows Take a thin piece of tubing 
that will juat fit over tho bar or bolt to be threaded 
In one end drill a small hole, Into which fasten tho 
Rnd of a spring brass wire, preferably by soldering 
Then wind tho wlru around tho tnbe half a doxen or 
more turns Now take a thread gage Select the 
number of threads per Inch wanted and place It length- 
wise of tho tube, bringing one torn of wire la each 


~Tl 3' 



•crtw-cuttug attaohmbrt tor lather 

notch, after which pull the free end of the wire and 
keep It tight Solder the colls to the tube, using only 
the corner of the soldering Iron then move tbe gage 
one-third of a turn aronnd the tube and repeat the 
soldering and Anally move tho gage again an equal 
distance and solder 

It will now be seen that there la a perfect thread or 
spiral around the tube, which ws will call the master 
thread This master thread must be slipped on the 
bar or bolt to be threaded go that It will not turn, 
allowing enough room at the end for the thread* to 
be cut Ths cutting tool consists of an ordinary hand 
tool, wtlh only one point Procure a small piece of 
wood, long enough to reach over the master thread 
and to tho end of tbe bolt Into this piece of wood 
drill a holo Juat large enough for the cutting tool to 
slip through and fit snugly 

In operation the cutting tool 1* held In the right 
hand, In the usual way Then with tbe left thumb 
press the piece of wood against tbe master screw and 
start up the lathe The muter acrew will feed the 
cutting tool the right pitch A* soon a* a good start 
Is obtained the tool will feed Itself without tbe aid of 
the muter aerdw 

When the thread le finished the muter screw may 
be removed and slipped over another bolt to he 
threaded The spiral may be wound right or left, ac- 
cording to the direction wanted Any number of 
threads may thus be formed That la to say If a triple 
or quadruple thread 1* wanted, It It only necessary to 
wind three or four 'wire* around the master thread 
and proceed as before described This arrangement la 
also very handy In starting a thread when tbe ordi- 
nary chaser it used, u It will always tnsnrs a straight 
thread It le not necessary to nick or mark tbe 
wooden block, u It readily takes the lmpreuton of 
the thread from the master acrew 

Fig 1 Illustrate* a plan view of an ordinary lathe, 
ready to cut a thread Fig. I shows how Internal 
thread* may be out and Fig, 1 Rhow* tha muter thread. 



THREE WAT! Of HI IDIEO THE ORI TIE OF A (HR OLE 

draw 1 A and f p. and the point where they Interaeot 
will be tho center of the circle 
Ftg 3 Ib similar to Fig 2 Draw any two chorda 
u ab and rit and at their centers erect perpendliu- 
lars to them The point where the perpendiculars meet 
will be the center of the circle 


HOW TO RHARPEH A PIPE DIE, 

I discovered a abort time ago that a mill-cut Ale 
would sharpen a solid pipe die quite easily and 
ULiikly without removing the temper In the die The 
Amt few rubs or the flln will slide without cutting, 
this being due to thu grease on the die Juat U 
■oon u the greuy surface le thoroughly worked off, 



A PIPE DIR CAR BE (KAEPEHED WITH A TOE. 


tho file will commence to cut, and will cut very 
smoothly making a keen edge on tbe cutting thread 
Heretofore I have always worked on emery grinders 
to try to do this work without removing tbe temper 
of the dlo, but found they worked very (lowly on ac- 
<®imt of the email diameter of the wheels, also that 
It wu quite a nuisance to set tbe die for the cutting 
Wheel Most mechanics would not try the Ole not 
having the least Idea that It wonld do the work That 


Herewith la a sketch of what la known among 
cowboys aa a "Spanish windlass ’ 

One end of the rope la made fast to the load, the 
other to a “dead man." tree, or fence poet The ver- 
tical post or timber which la used as a dram la rotatod 
by means of a bar placed In a nearly horizontal posi- 



tion bearing against tbe vertical poet but not faat- 
ened to it The rope la passed around the and of thla 
borisontal bar 

One man holds the post against tbs ground and 
vertical, and a aaoond man walk* aronnd with the 
bar passing it above Ue rope, and Una winding the 
rope on tbe vertical port. ( 

Tbe whole winding move* toward ft* “dsod **$• 
•a (bo ropata wauaA «*, at 
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aide la tt« ground tor th* vertical poot to tan In. 

TUa windlass la vary useful for pulling wagons and 
autoa out of the mud. All one needa la a ropa and 
two posts or timber*. 

m wxioxroro or tool wimua. 

■T A. i MUU 

How often It occurs that when a tool inch aa a 
brad awl or particularly a keen-edged chiael U thrown 
down In u hurry It will roll oB the bench and fall upon 
the floor, perhaps Into a glue pot or upon the foot of 
the workman, or on a hard anrface that will nlrk or 
dull the cutting edge The following little scheme la 
employed with all the wood-working toola of the writer 
and found to answer admirably Bore a bote in that 
part of the handle that rests upon the bench, with a 
flv»elghths rather dull cutting twlat bit. Bore the hole 
only aa far aa the center of the handle, but no farther, 
or the object desired will be detested A dull cutting 
bit makes a rough-sided hole Into this pour some 
melted lead (of course the lead should not be too hot) 
When the lead becomes set, trim It uB evenly with a 
One rasp and finish oB with coarse sand paper Now 
when the tool Is thrown down hurriedly upon the 
work bench it will not roll over more than once and 
will come to rest leaded aide down Title little dodge 
la not only Inexpensive, It Is thoroughly effective, It 
will not only save annoyance, it will prevent many an 
accident, whlth no one can realize more than the 
man who Is handy In the use of wood working tools 


|V’V-v' ’V*? 

* 


number of holes at the top should be made tor the 
circulation of the air and spent gases. 

The cover may bo out out or perforated In such a 
way as to represent a landscape or any conventional 
design The Inside or the shield may bo lined with 
mica so as to render the heater more safe The mica 
may be tinted In almost any color desirable Aniline 
colon are dissolved In amyl acetate, then mixed with 
amyl acetate collodion (commonly called banana oil) 
This mixture Is applied with a soft brush and will 
dry very smooth It will withstand a great deal of 


MAD AWLS WITH HADDLXS WHSHTXD TO TUTMT 

BOLLUTO. 



A OAS HXATXB IE THI FOIE 01 A LAMP 

h<mt When till liiirm r Ih llgliliil tin gits will burn 
end form small blue binds on the outside of the por- 
rorati-d burucr, and as tin Duimi strikes tin asbestos 
fibers It will make th.-m glow very brilliantly and 
change i-olnrs as tlifl fibers are moved to and fro by 
the currents of air passing between the cover and the 

If artlatically made the heater may be used on the 
top of a table and will ho a real ornament in the 
house but, of course, will show off to a better udvan 


AM XLLUEIHAT1D OAS HUTU. 

The accompanying Illustrations jj/QIT how an Il- 
luminated gas heater can bo made. The heater la 
mounted on a so 1 1 able pedestal, such as a wrought- 
Iron stand or a base of somo old discarded oil lamp 


A suitable handle Is provided at the top of the cover 
for this purpose 

Through the base passes an ordinary gas pipe, and 
at Its lownr end a atop-cock la fitted with a suitable 
attachment for a rubber base so that It can bo connect 
ed to the gas supply In the usual manner At the upiier 
end of the gas pipe la attached an adjustable aleevo 
for regulating the proper proportion of air to be mixed 
with the gas. The sleeve terminate* in the burner 
proper, which la mado with double walla. Tho lower 
liart la made conical, so aa to better distribute the mix- 
tore of gas and air The burner proper Is made from 
ordinary culinary utensils, the Inside part from a 
small pan, and the outside part la made from a col- 
ander with very small holes, the smaller the bettor 
These two parts are riveted together at tho top, so as 
to make them tight. The lower or conical part-may be 
made from ordinary black Iron and may be fastened 
to the upper part as well as to the lower or gas pipe In 
any suitable manner, as by riveting or seaming. 

The screen la made of wire netting fastened together, 
forming a cons with tho same taper aa the* burner 
The upper strands are bent Inward so as to serve aa a 
support for tho cone On this screen long asbestos 
fibers are attached. The raw Canadian rock asbestos 
to procured and the fibers pulled out In long threads, 
aome t ti n ea two or three Inches long These fibers are 
fastened and spread all over the surface on top of the 
perforations In the burner, and when the gaa to lighted 
an Incandescent mast win be formed whloh radiates 
beat but to not consumed. The outside cover to also 
made from some sort of pot or pan, provided at the 
top with a suitable handle, terminating with a down- 
wardly extending rod, which paasc* through boles In 
tk* top of the burner proper and fits Into a small 
Birftit ft tho tower or conical end. This to for tho 
_ ^^^II^MttfiNmlpfiltaaMtothngHM. A 




B0TXOEAL BIWI SHOWIHQ DETAIL OT OOIRBUCTIOX. 


Nearly overyone who has had much filing to do, 
knows what a difficult thing It to to get hold of a 
reliable handle Wood ones wlU split even If ferruled, 
or tho bran ferrule will become battered and weak- 
ened. Steel ones are rerely satisfactory, and the set 
screws are always In tbe way The following to a 
■fcapta method of reinforcing tho file handle: At tho 


end of the file handle turn two %-lnch grooves, plac- 
ing them % Inch apart. Connect by two diagonal 
grooves of the same size, wrap with a piece of paper, 
and pour Babbitt metal or Bolder In the top Trim 
up, and you have an everlasting filo handle 

A simple and Inexpensive Ole cleaner la made by 
hammering either end of a medium or largo sited 
common wire nail until It la flat This tapering Oat 
piece to then trimmed off square, with a file, and 
filed to an even thin edge This cleaner to self 
adjust! sg to all fllei and to far more effective than 
the expensive wire brushes usually usod 

Kites aa nearly everyone knows are made from tbe 
beet of tool steel to hold a sharp and strong edge 
under tremendous strain This steel primarily has to 
be rapnble of being easily worked snd, after It to 
worked of holding tbe finest tiniptr Imaginable It 
will bo seen therefore that It must neeessarlly be 
tbe best of raw material for the articles onuim ruled 
Mow It must be remembered that files have a very 
high temper, and therefore In all operations In wlilik 
this degree of hardness to not essential, tho temper 
si ould be drawn by heating and cooling down slowly 
In ordir to render the steel Ices brlltlo In fact, tho 
temper and quality of a good file are Instanced by the 
fart that tho writer has seen made and has (rlod satis- 
faitnrlly a razor ground from a 10-Inch flat mill file 
on a regular emery wheel and then honed and 
stropped Into shape. 

Perhaps the first use I ever saw old filoa put to wai 
a full Bet of nail seta made from 6-inch triangular 
flies hy snapping them off to an even length at Ovh 
lm km and grinding the points down to various alsos 
required The top ends were rounded off nicely, and 
the li oth were ground ]uat 1 nnugh to give a beautiful 
knurled effect to the set I aakid the mechanic who 
made these tools why he hadn’t uaod rat-tall files and 
make them round, but he said he Just wanted thorn 
different from the common run or toola Some ycara 
later 1 did ha\e the pleasure of seeing a IH-Alltlflll act 
made from round files. Only wllh I lime there was 



Another splendid Bet which was evolved out oFlllus 



buefqboxd nu babels. 


by a machinist who hnd occasion to do a little s|uu lal 
(•allurii making from time to time, was a comploto set 
of llllle V-shaped gouges and flat clilaula and half 
rounds, all made with curved shanks to roarh otliir- 
wise fnui feasible plains These were muds by forging 
snail flits of the requisite truss seillon Into the rurve 
roqulred, and grinding tlie shank and edge to the tool 
desired By requisite cross am thin I mean that be 
always took a flat fils to make a fiat chisel and a 
triangular ono for a V-shaped one etc When these 
were ground nearly to their finished sixes hs hard 
1 ned them by suddenly cooling In oil from a Lberry 
red hunt, and then lempured them to a medium straw 
and agsln cooled them, after which they were given 
their final grinding and sharpening The tang od tho 
flic was Juat the thing to fasten the Amahed tool In a 
firmly ferruled handle, and hie tool was complete 
If you want a good heavy center punch, snap off 
cither a rat tall or triangular file of the right size to 
a convenient length, aay five Inches grind g good 
long taper on II up to tho last % of an Inch, and make 
the taper shorter to give more metal to tho point, and 
flier* you are 

Sometimes a file will help out a serious difficulty If 
It to only used Ail mission arose In whlih It was 
absolutely necessary to shear off some large spikes In 
some built up timbers that had already betn placed In 
a building It looked well nigh Impossible until I 
thought to sharpen a Ole to an edge on the blunt end 
similar to a cold chisel, and by driving this In be- 
tween the piles It was a simple matter to rut the 
spikes, though to tell tho truth It spoiled the edge of 
the file several times before tbry were all cut 
Perhaps the most common use In whlih they are 
rut to to make them InLo burnishers for sharpening 
cabinet scrapers and kindred tools For these they 
are simply mounted In a handle and ground until 
they are perfectly smooth Triangular files are the 
ones commonly used for this purpose 
A round file makes an efficient awl for any purpose 
and with scarcely any trouble to transform It ready 
for Its new duties as It needs only to be sharpened 
An amateur desiring to take up brass craft work, 
asd not wanting to pay the exorbitant price generally 
exacted for an outfit, decided to make one from files 
In le*s than two hours he had made every tool Illus- 
trated In a large assortment, and they wore a credit- 
able-looklng outfit, comprehensive enough for any ordl 
nary purpose, and Included all the customary plsrclng, 
dan ting, tracing, gad gtlppUag tools. 
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Legal Notices 
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°* W.K Almost everybody knows aomsthing 

w SUSS sbout railroad rules, but very few, unless 
V j ruiriifM wi'tm '"''‘^dlos or be ring held some railroad po 

b V k ^SSsSr 8*32 ■*“»• * cl ** r ‘ d “ of lu * ^ “2 

n workw, rombLnpd L. a precautions are taken to prevent acct 

r >.irki-r rmblnn) M Don* #0*0»» dent 

SLE KS. .* 5SS"5Sw. I Whenever a bis wreck occurs, through 
UU. r h, Boncnidt SSili error *“ *»•*» Orders, oversight of a tele- 

i>» Mw 4..yW for iu « graph operator, engineer, conductor, or 

w a want uu.T3o flagman, the newspapers usually give one 

o’^ullaie Bsa.aiS cause and blame one person, when more 
uim y~ i w "KJr*-. Sm Is than likely two or three are equally to 

nkr mMirn for iiiiiar v, u __ _ _ blame. 
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We have speeded up our ships 
and railways , we have made rapid 
transit more and more rapid , we 
have developed a mile a minute in 
the air and much faster in an 
automobile. 

But the Bell Telephone is quick- 
est of all It is instantaneous No 
weeks or days or minutes wasted 
in waiting for somebody to go and 
come , no waiting for an answer. 

It is the most effective agency 
for making minutes more useful 
more efficient 


In almost every field of vote 
men are accomplishing more fn 
less time with the Bell Telephone 
than they could without it They 
can talk with more people, near 
and far ; they can keep the run of 
more details ; they can buy or seD 
more goods, and to better advan- 
tage , they can be active in more 
affairs. 

The Bell Telephone has placed 
a new and higher value upon the 
minute — for everybody. It has 
done this by means of One Policy, 
One System,and Universal Service. 


Bell Long Distance Telephone service not only 
gives an added value to a man’s minutes — it 
accomplishes business results which would be 
absolutely impossible without it. Every Bell 
Telephone is the Center of the System. 


You Want A Boat 

MlkT«S<aiMW4M 


American Telephone and Telegraph Company 
and Associated Companies 
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THUS VAT TO PUT11T XAILWAY ACC1DIJITI. 

I I I. well undurutoud among railroad official* that 
the moat friillful tauae of railroad accident* Is 
thl* rounlry la to be found In lha lax nenno of 
UlHtlplluri anions ton employees Presumptive 
pi oof of tbl* I* found In tbo fatt that, although our 
hading railroad* have btnm equipped with a block 
Hlguol system and other safety appliance*, which arc 
generally equal and In eonie caaea aupurior to those 
on European railroad*, tbo number of accidents In 
proportion to tbu number of people carried continue* 
fo be larger In till* country Wu therefore note with 
much aatlafactlon that tile Chic ago unci Northwestern 
Hallway hau taken a atep lu the right direction by 
appointing an official whose chief dutlea will be to 
make a study of railway accident*, and by a ay stem 
of education aud atrlct enforcement of discipline, en 
deavor to eliminate the most friillful cause of Injuries 
to passengers and damages to rrelght Opportunity 
was recently taken of the reorgaotaatlon of the coin 
pally s claim department, to IvIJeie till) claim agent 
or much of the detail or hla work and allow him to 
make a tareOil study of the causes of all accidents In 
Ibe handling of passeDgers and freight It will be hl» 
duty to bring about a more thorough co-uperatlon and 
a higher state of discipline among the various em- 
ployees, upon whoae fulflllment of their dutlea the safe 
operation of tbu train* Immudlatuly depends The 
scheme Is a moat excellent one, and we believe that Its 
results will be so satisfactory as to lead to similar 
arrangements on nt leuat (lie more Important railroads 
of the country 


AX KPOOH-MAXIXO UHU1IIT. 

A T the last meeting of the Institution of Naval 
Architects, a paper waa read by tho Hon V, 
K Faisons which created a profound Impres- 
sion among tho British naval archltecta and 
shipbuilders It was described by Prof J A Ewing 
ol Cambridge University a* epoch making", and the 
announcements which It contained rnuat be considered 
as second only In Importance to those which were 
made by Mr Parson* after the successful trial of his 
brat turbine driven steamer, Turblnla ' 

Mr Parsons s paper which was entitled The Appll 
cation of I lie Marine Steam Turbine and Men bank al 
(tearing to Merc hunt Ship*,’ described the successful 
application of a combined steam turbine and reduction 
gear to n slow speed merchant steamer, the "Vespa- 
■Ian Thu Vespasian ' la a small cargo steamer or 
leas than a thousand tons displacement, which la her 
orlglnul condition was driven by reciprocating engine* 
which were sufficiently up-to-date to be considered as 
representative of tho average cnglne-ronni equipment 
of the modern tramp steamer To make certain that 
the comparison would be trustworthy, and equally 
fat ora hie both lu the reciprocating and the turbine 
cuplm the reciprocating euglnea were thoroughly 
overhauled und put 111 flrst-e lass condition The ship 
whs then taken lo sea and put through a course nr 
triHls in which eoniplete data relating to draft 
woollier water and coal consumption etc, were col 
lec ted The vessc l was then returned to the yard the 
reciprocating engine* were removed and a fast-run 
nlng ► lea m turbine with a 1 to 40 reduction gear was 
Installed, Ihe pro|iell< r need with the reciprocating 
engine being lert untouched The reduction gear ron- 
aleted of pinion-* on the hlgh-preaaure and low preoaare 
turbine ahafta and a large spur wheel on the propeller 
■bad The gears wire or coat Iron and the whole 
was mounted In plain bearings without the use of 
any special adjustment devices. The "Vespasian” waa 
then taken to sea, and put through a similar course of 


trials to those whlob were run with the reciprocating 
engine* Except for the substitution of turbine* for 
r« Iprocatlng engines, the ship with respect to draft, 
boilers, and propeller was In exactly the asm* condi- 
tion aa In the Drat trial*. 

When the results came to bo worked up, It waa 
found tbai with aeventy revolution* of the propeller, 
there waa a net gain or from 15 to 16 per cant when 
steam for all purposes was considered, and of from 18 
to 18 per cent forth* propelling engines alone Trans- 
lated Into term* or boiler power, Oil* mean* that one 
holler out of every alx In the slow cargo boat can be 
dispensed with 

Hpeaktng of the Important question of the strength 
of the mechanical gearing Mr Parsons atsted that aa 
the ‘ Vespasian bad been taken out In a heavy asa 
without experiencing any trouble with the reduction 
gear, It was probable that the gear would stand any- 
thing that the ihaft would stand In the discussion bf 
the paper various shipbuilder* referred to the long- 
standing prejudice against mechanical gearing, and It 
was the genera) opinion that Its rapid wear was due 
to the Imperfections of manufacture which character 
Ixed machine work In the early days of the steamship, 
when gearing was used for speeding up the propeller 
just as to-day It Is being used for speeding down 
llto early mechanical gearing, moreover, because of 
Hb Imperfection, waa very noisy, but It was agreed 
that the almost perfect gear cutting which con be done 
today will practically eliminate the noise, particularly 
If the gear be suitably Inclosed and sound-deadened 

Mr Westlnghous* recently proved, In the remark- 
able tests with a 8,000-horse power reduction gear 
which were carried out at tbo Pittsburg sbops, that 
by tbo use of helical gearing, which is the type that 
was used on the 'Vespasian,” It la possible to transmit 
large horan-imwers with an Inappreciable amount of 
wear and with an efficiency of over 88 per rent, which 
Is about the same efficiency as was secured by Mr 

Now Ibe vast Importance of these 'Vespasian ' trials 
will be appreciated, when we bear In mind that about 
two-thlrda of the nt*am merchant marine of the world 
Ib of th* slow cargo-carrying type, for which tho steam 
turbine, because or Its high speed nr revolution, has 
been round to be unsuitable Moreover, the 'Vespa- 
sla was the first vessel to be fitted with the new 
syatem and It Is reasonable to conclude tbat With 
Its further application to cargo steamers, an average 
economy ol at leuat 20 per cent will be guaranteed on 
llto engine and 17 per cent on engine and auxiliaries, 
or aa Pror Ewing put It, there will be a saving of one 
holler In alx on the whole equlpment 

Furlhermore, not only will there be economy at the 
coal pile but the reduction In weights will make pos- 
sible a considerable jnrreaee In the cargo-carrying 
capacity lo thla connection, It should lie noted that 
the United State* Navy Department has authorized the 
Installation of Westlnghouae turbines with Melville 
and McAlplne gears In the new fleet collier No. 8, 
which Is being built at Sparrows Point, Maryland 
Ihe space aud weight saved by thB use of this appa 
ratua as compand with the reciprocating engine* 
originally < uiituuplatcU for this vessel, will euable It 
to carry about 2IIII tons more losI, and It la bellpved 
that the economy lu inal consumption will be such that 
the savlug thereby effected will add another 200 tons 
to the net carrying capacity of the collier 

WATERWAY DIVtLOPXIXT IX XUR0PX AXD THB 
0IITIT STATES. 

W E note that a contemporary sound* a word 
of wanting against precipitate action In 
the wholesale development of the water- 
ways of the United Suites, by drawing 
attention to a document Issued by the British Koyal 
Commission on cansls and waturways, which It con 
alders to be worthy of serious study on thla aids of 
ihe Atlantic The report deals with the waterwaya 
cl Belgium, Prance Germany, and Holland, and our 
contemporary advises that It be studied In connection 
with the recent report of the army engineers on the 
proposed 14-rnot waterway from the Lake* to the 
Gulf II la rimmed that tha Royal Commlralon report 
strongly sustains the contention or th* army engl 
Beers that the Mississippi aud lu tributaries, with 
14 BOO Dilles nr navigable waters, as developed and 
maintained by the government, furnish as good on 
Inland waterway system as any In Europe 
In France the wsterwoy* that are used considerably 
include a total of about 7,500 miles of rlvera sod 
canals, and uf this l,30« miles of rlvera and 1.471 miles 
nr canals have been deepened to a minimum depth of 
a o and to a maximum depth of 1.5 (set, tbo bulk of 
the traffic being carried on water varying from 5 feet 
In depth down to 1 5 feet 

In Germany there are 8,580 mile* of waterways, tbs 
depth of which in the river* varies from 3 to t feet, 
while on the lower sections of the larger river* the 
depth becomes from 8 to 10 fast Tha depths of tha 
counted rivers are from 2.1 to 7 6 tot, and of tha 
eons'* from 4 to lo tot, from 4 to 4 tot Mag tha 


most common Comparing tbraa Bgurea with thus 
of the Mississippi, w* And that, svsn In ths low-wato 
season, boats of 15 to 90 fora draft may be sent from 
Us Gulf of Mexico *70 mile* to Now Orleans, Baton 
Roug*, and Bayou Bara. Boat* of 9-foot draft may 
travel 840 miles farther to Cairo, thone of Moot draft 
may para from Cairo 18* mile* to Bt Louis; whlla 
those drawing 4Vt (eat may paw up th* Mlratwtppl. 
Illinois Rlvtr, and Illinois Bute canals, a further dis- 
tance cf 385 miles to Chicago Tha Ohio hu a depth 
af 8 fact from Cairo to Pittsburg, a distance of 1 000 


ally constitute a batter waterway syatem than any In 
Europe, the question In asked. Why la the river and 
canal traffic In Europe growing faster than the rail- 
road traffic, white In the United States railroad traffic 
Is rapidly Increasing, snd rivet and canal traffic falling 
off? One Important reason la that both the municipal 
and private intereaU In Europe have provided the 
waterways with good terminal*, and boats and barges 
have been developed which are specially adapted to 
river end canal traffic Here, practically nothing of tho 
kind bos been done 

As an offset to these conditions, the advocates of 
larger waterway development are In tavor of the con- 
struction of much deeper waterways than any In 
Europe, deep enough to allow lake and ocean-going 
vessels to para through. When the government Investi- 
gated thla subject for the BUte of New York, the con- 
clusion was reached that the coat of transporting 
grain by the typical lake freighter on a deep-water 
caul would be 38 tier cent greater than by a towboat 
and barge* on a barge canal, and It was thl* conclu- 
sion that led the State of New York to abandon the 
Idea of a 20-fnot usual 

Our contemporary la of the opinion that It would be 
the very bright of folly for the government of the 
United BUtea, under present transportation and com- 
mercial conditions to spend hundreds of millions on 
the development of inland waterway, believing that 
the only way by which considerable commerce could 
bn diverted to the present or proposed waterwaya 
would be to compel the competing railroads to raise 
their existing rates on low-grade commodities and re- 
frain from making reductions In France the govern- 
ment compels the rails ays to keep tbi lr rate* at least 
20 per cent higher than the rates on tbe competing 
waterways, tbl. practice according to the report of 
the Royal Commission, being based on the opinion 
that waterways, because of the longer duration of 
transport, are not able to roni|ietB at equal rates with 
th. railroads 

oomoiic riniuxx axd oubhxxt*. 

I T Is known that a current can be generated by 
fon-lng a liquid through a porous diaphragm or 
filter, but such currents were too small to be of 
practical value The matter has been taken up 
by a German scientist B Bcbwerln He claims to 
have obtained remarkable results Id current produi- 
tlon A liquid ilrrulatm In a tube of large diameter 
and at a high pressure Inside the tube Is placed a 
filter through which the liquid passes, consisting of a 
certain thickness of a porous substance contained be- 
tween two sheets of wire gsuxe The current Is taken 
from each of ths sheets by a wire To produce a cur- 
rent we must have the proper liquid and tbe filter 
must be specially made Adding suitable salts to 
water we find a high value for tbe current At the 
same time the diaphragm must be made of matter In 
an Impalpable powder to be effective, so aa to reduce 
tbe slse of the pores As an example he usee a pres- 
sure of 6 atmospheres for tbe liquid, and a layer of 
finely powdered carbon >4 Inch thick with a surface 
of 32 square Inches, the Internal resistance being 
] 000 ohms when distilled water Is used But a small 
current Is now prodoced, but when we add ammonia 
to tbe water tbe current li Increased ten times and 
the electromotive force twice, therefore we have 10 
times the energy by using ammonia The bast re- 
sults ore given by fine quarts powder and the use of 
a much higher pressure At 10 atmospheres we have 
as high as 82 volts snd 0 8 ampere, or 18 watts, which 
Is * vsry good result Tbe energy seems to vary as 
the square of tbe pressure, snd fit higher pressures 
we could obtain large currents. When U“ pore* are 
finer the flow U Banned, but tha anargy is about the 
same. Tbe liquid Is best sent In a closed circuit of 
piping 

KAIiXTf OQX XT 

T HE first observation* of tbe const to tbe morn- 
ing sky show tha* it Is disappointingly faint 
Its Intrinsic light boa svtdantly not Increased 
as rapidly os to tbe «»e of some other wa- 
rts. Unless then Is a change to this respect It will 
be far from eoo sp ten o ns to th* asked eye until the tot- 
ter port at If tor, snd those who wish to see It to tha 
morning sky will do wen to ura field gtesra*. and to 
look for n mnefa fainter object with fitr ten Of a toll, 
too* our front gag* Woxtratlon or to* week sfccwwd, 
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CNOimnuira. 

Ik* huiytTHKt BOItNd lut week operated Ux 
•rat electric train through the tunnel* under Men hat 
tan inland and the Seat Rlrer The train, made up 
of six construction can and an electric locomotive, 
ran tram the • tattoo In New York to the Thom pun 
Avenue viaduct in Bonnyiide yard. Long Iiland City 

An important link In the proponed waterway from 
the Lakes to the Quit moat be eliminated from con- 
elderatSw of that scheme, at leant far the pment 
The leetlon referred to le known ne the llllnole River 
Deep Waterway, for whiob It waa propoeed that the 
Btate ehoald epend 120,000,000, In tho extension of the 
Chicago drainage canal down the valley of the Illinois 
River The bills proposing to proceed with the con- 
struction were defeated In a special seealon of the Illi- 
nois Legislature, which adjourned last month 

no city of Beattie Is doing some exceptionally 
heavy grading In the reduction of the steeper hills In 
that city This grading, which has always been going 
on Intermittently, has recently been undertaken on an 
ambitious seals, and under the present scheme over 
fourteen million cubic yards have been removed 
When the plan is completed, the total will have 
reached thirty-four million cubic yards The work Is 
being done by the hydraulic sluicing method, and the 
present project ooven an area of forty three city 
blocks 

The Orest Western Railway In England le Installing 
a compact railway ticket printing machine When a 
ticket for a certain station Is required, the clerk 
touches an Indicator which carries tho name of the 
station, slips a blank Into a slot, turns a handle, and 
the completed ticket drops out At the same time a 


way* With a view to determining what offer t differ 
ent depths of water have on speed, tho Board of In 
spoctlon and Survey has arranged that tho standard 
liatlon trials of three vessels shall bn made over three 
different courses The battleship “Michigan’ and the 
destroyers “Reid” and "Plusser" will have tlmlr (rials 
over three measured mile courses, one at Rockland 
Maine, another at Cape Cad and the third In Dela 
ware Bay 

Tho Mallet articulated compound locomotive con 
tlnuea to grow in favor, the reports from luuomotlves 
or this type which have been some time In service 
being In general very favorable Tho Now York Cen- 
tral system has recently put Its first Mallet compound 
In service on the Boston A Albany line The present 
clean of heavy rrelght engine on that road has a maxi- 
mum tractive power ot 20 tone, whereas the Mallet, 
when working compound, has 33 tons, and when work- 
ing simply to tons tractive power The biiccoss of 
tills type In freight service la undisputed What re- 
sults It will give In fast passenger service tlmo will 
tell The operation of the powerful express Mallet on 
the 8anta F6 road will be watched with great Interest 


ELECTS 1 CITY. 

A u s ti n Is becoming Interested In hydro-electric 
power plants, and la examining Into tbs matter of 
electrifying suburban divisions of Its Bute railroads 
An Investigation u being made or our high tension 
mmemsslon systems, and It Is probable that a new 
Held will be opened for American engineers 
An alsetrto lighting plant In Nebraska la manufac- 
turing Ice as a by-product The exhaust steam of tho 
plant, whleh would otherwise go to waste In millicd 
In the ammonia absorption process of lie manufae 
ture and also for distilling water from which the Ice 
Is made This venture, we are Informed, bos proved 
a very profitable one for tho lighting company, and 
might be copied to advantage by other plants similarly 
situated 


been discovered lu Rochester Tills i minima In sub- 
jecting the eggu to an electrical current The theory 
Is that eggs when placed In storage are allvo and are 
gradually froxen to death, whereas If tho life Is de- 
stroyed by an electrical inrrent before they are plared 
In storage they do not taste stale, even when kept on 
Ire for a long period of time 
In an address recently made by Prof John W While 
head of Johns Hopkins University It was pointed out 
that out of the 220,000 mllen of railroad In this toun 
try, only a thousand miles have as yet been elm trifled 
He called attention to tho fa< t that the electrification 
of the elevated railroads In New York resulted In In 
rreaslng the capacity of the roads fifty per <«nt To Im 
sore, tho questions of electrifying suburban, express 


SCIENCE 

According to the Journal Hoc Chem , It has boon, 
shown that small quantities of bismuth exert little 
or no Influence on the ihcmlcal relation of rupiier and 
nitric acid 

At a rooent meeting of the Royal Society of Medli ine 
In London, a warning was sounded against the rmklcsH 
use of radium Even the reputed favorable effmis of 
radium In the treatment of cancer were sharply crltl 
Used 

lhs Bains la the fourth laigost river In Frame rank 
log In slxe below the Ijolre, the Rhorn , and the Oar 
oune Its drainage twain (30,870 square miles) Is 
largir than that or the Btiaquehanna (27,400 square 
miles) or of the Bairaineuto (27,100 square miles) 

Sir John Murray, K C 11 the sell known natural- 
ist, will hi ad an expedition for bluloglial and phyal- 
nloglinl exploration In tho North Atlanlli Although 
mmb has bcin done In this region an enormniia field 
Is still unexplored Sir John sailed from Plymouth 
on the 14th The sea will lie explored to the depth of 
1 800 feet 

It Is said that Prof Karl Harries of the lulvcrslly 
of Mel lias prodnred n synthetic rubber The actual 
details of the process are not before us Attempts 
such as these have been made again and again but 
with no eoinmerclal suki-sh TIiii most thnl can bu 
said for them Is that they Indicate the possibility of 
predurlng a synthetic rubber from turpentine at some 



Tha Junior Wireless Hub 
test against ]>llla that are now before Congress i 
lng to restrict amateur work In win loss telegra| 
Particularly objectionable to them Is the props 
annual fee of $100, to be cxai ted from all wire 
stations As there are between 40,000 and fitl, 000 h 
In tho country with their own wireless equlpun 
this virtually represents n tax of between four i 
five million dollars Of (nurse, very few hoys tu 
pay a $100 fee, and the result would lie Hint pro 
rally all amateurs would be eliminated from win 1 
ux|ierlmentatl(>n It does not seem as though I 
would bo advisable, because many of tho Imprr 


l llO-fnnt lowir tele- 
i double tile pnwir of 
id for photographing 


Advloaa from Washington state that tho chief of 
the Bureau of Navigation of tho Navy, tho aid for 
operations, and the aid for personnel, are mapping out 
anothar extended cruise for thw Atlantia fleet At 
present the scheme proposes a naval review at Hamp- 
ton Roads, followed by the departure of sixteen ships 
In four divisions for Olbraltar. whore tho divisions 
will separata and visit the leading porta on the Medi- 
terranean It la possible, though not decided, that 
the fleet will proceed thence through the Sues Canal 
to the Philippines and San Francisco, returning home 
by the Straits ot Magellan The fleet will Include the 
four new dreadnoughts, “Delaware," "North Dakota,” 
"Michigan.” and “Booth Carolina,” and the "New 
Hampshire ” "Mississippi ,” and "Idaho," seven of our 
latest battleships, which were not present on the 
former cruise 

We are tadebUd to Mr Frank fl Taylor for the 
deecrlptlon Of the new dam with which It Is propoeed 
to replace the wrecked structure across the Colorado 
Rlrer, which was can-lad away at Austin, Texas. The 
dam. which will be constructed of reinforced concrete, 
will rise $6 feet shore low water and extend for 1,0M 
foot la length. The portion of the old dam which 
was not carried sway wlU he Incorporated In the new 
structure. It will be supplemented by a reinforced oon 
creta addition, which will raise Its crest eleven fret 
higher than the old dam. To prevent the recur ran ee 
of the seepage through tho flMured rock, which wss so 
disastrous to th* old structure, curtain walls two foct 
thick an carried down thirty fret below water, and 
at tha bottom of tho trenches holes an drilled five 
MM apart to « depth of thirty-lire fret, Into which 
Ugpld cement grout will be pumped fit a pressure of 
UAMm* per soars Inch, thus filling th# crevices. 


monts In wireless telegraphy have been tho work nr 
amateurs 

Explosions are often caused In (lour mills SDd brew 
orlos by nails or other Iron partldue that find their 
way In the grain, and whlrh whoa they strike (he 
stool rolls of the mills produce sparks and Ignlto tho 
finely pulverised material about them Recently a 
largo malting concern that hod been troubled by many 
such explosions Installed a set of electro-magnets over 
which the grain Is passed before BHng prepared for 
shipment to the breweries All Iron particle* in the 
grain are thus picked up by tho magnets and 800 to 
1,000 bushels of grain are cleaned per hour When the 
magnets have collected a large amount of metal, they 
are swung to one side de-unerglxed, and swept clean 
of any particles adhering to them by residual mag 
netlsra Since the Installation of there magnets, there 
have been no explosions In the mills. 

A series of teots was recently conducted for the 
Board of Education of Newark to determine the best 
form of lighting for schoolrooms. The rooms lu which 
the experiments were tried measured 22 by 34 feet 
and were 12 feet high Three systems were tried, 
remitting of twenty two 16-candle-power lamps, five 
76-candle-power graphltlsed filament lamp*, and five 
100-watt tungsten lamps with glass reflectors and 
frosted tips. The tungsten lamp* were tbs most eco- 
nomical and gave by far the best light st each desk, as 
was determined by lllumlnometer reading* a similar 
lnvMtlgatlon has been made In Bouton, where It was 
suggested that the room be lighted by lampe plared 
along the ride wills Jnat under the celling In boxes 
with prismatic glass bottoms, which would cast the 
ray a lntp the room at tho desired angle 


region nr the hihm tram le mori or lies absorbed Ile- 
rent expi rlmeuta by Mr <* I' llulla r him- shown that 
idOiavi repllia gratings (an he nis(1( to give very sat 
■sfadory results, end by slight (norilfhatlolis of the 
design of mounting tills foi in of spm trow 0|>e limy bn 
employed for any Investigation Tor whlih the nrdl 
nnry spit tmacope Is fitted A valuable f< nlure mi- 
ls srs to Is' that the radius of curvature mnv la varhd 
Hllbln very aids limits thus piovlillng liislriiiui ills 
of dlfforrnt rtlaiiereloii nnd light grasping puuir 
The orbits of the tun Inner mtelllli a or Uranus wire 
determined by Nos comb In 1873 At that time no ap- 
preciable eccentrli Ity could be certainly proved to 
exist In either orbit Oaten Bergstrnnd, of the ob- 
servatory of Upanln. Bwedm has reipnlly published a 
discussion of thu observations whlrh have her n made 
o! them satellites alnu 1814 ( hlcfly with the great 
36-lncb equatorial of tho Lhk Observatory Bergatrand 
duds that tho orbit of the second satellite ITmhrtel, is 
clearly elliptical and that Us apse, or porlunmus" la 
subject to a secular displacement from which a fiat 
toning of Uranus st the poles may be Inferred, and the 
value of oblatenoss approximately calculated No con- 
clusive result In rcgnrd to tho oblatcncsa of tho planet 
has been obtained b) direct observation Bergstrom 
deduces from the observations, also, thu values of tho 
major axis and eccsutrh Ity of the orbit of Umbrlcl 
and that of the mass of Uranus, which he flndB equal 
approximately to 1/23300 tho mass of tho sun This 
value In combination with Barnard’s value of 2 07li 
seconds for the angular equatorial radius of I’ranus, 
makes the density of tho planet 016 that nr llin enrlh 
Bergst rand’s values for the mass and density of 
Uranus are smaller than thorn which hum hitherto 
been accepted 
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EROSION OF BRONZE PROPttiffit# 

ONE EFFECT OF THE HIGH SPEED TURBINE 


The Introduction of Mgh-epeod turblnn engines hue 
produced a w rloiiH anionnt of n melon In propeller* 
made of high tension broom — a material which until 
recently showed no Herluue erosion eff«ts The trou- 
ble wlildi the lirnn/e munufin turer has boon chiefly 
on iiplcd In provi filing was torroslon both chemical 
nnd gnlvnnh hut iroelou or the mechanical breaking 
up of the matt rial by the action of the water, waa 
fornu rly m vi r coiiHldered One of the most astonish- 
ing ( iiHOH of sevt re erosion occurred In the caae of 
I lie t'unnrd liner ‘Mauretania’, for after she bad 
Ihh'ii In service about three months, on drydocking 
the ship It was found that all the bronse propellers 
were badly eaten away, those at tha stern being least 
affected. The area that suffered moat was situated 
about two feet from the root and toward the after 
edge of the blade The corroded area amounted to 
three or four square feet, and tho metal had been 
eaten swny In depths whhh varied from a quarter of 
an Inch in two and a half Inches. 

A very thorough examination of the problem was 
made by Dr Oswald Sllberrad who. after an exhaus- 
tive series of laboratory and other experiments, deter- 
mined that the deterioration waa due to erosion, and 
found that it could be prevented by the use of a 
special bronse alloy whose chemical and physical 
properties were designed specially to meet the oon- 


Dr Sllberrad came to the oomluilon that since the 
material withstood the old conditions of propeller 
service, the primary cause of the deterioration was 
due to the modified condltloua of higher propeller 
apeed, etc. In dlaeusslng the new conditions he calls 
attention, flrst, to the terrific surface friction or the 
water Tho "Mauretania" waa originally lifted with 
four threo-bladed, built-up propellers, of the usual 
high tension bronae that has been employed for many 
years for the propellers of Atlantic liners They ware 
a little less than 17 feet In diameter, and upon the 
westward voyage tho average revolutions of the on 
gtnns were 174, the horse-power developed being about 
68,000 The perimeter of <■«< h propeller travailed 
through the water In a helical path at a speed of about 
10& miles per hour, and transmitted to the water dur- 
ing the whole of tho voyage no leas than 17,000 horse- 
power “The consideration of these figures,” says Dr 
BUburrad, ''enables ue to realize that, under such 
conditions, the water becomes a very rough file for 
any alloy to withstand, and when the standard bronse, 
which has proved so serviceable In the past was sub- 
jected to these conditions, we can scarcely be sur- 
prised that It fallod” 

A curious feature In the problem was the wide and 
marked divergencies In the degree and position of 
the deterioration in the various propellers examined 
Thug In the sister ship ‘ Lusitania.” where th« oondl 
tions were at first apparently identical, ths hacks of 
the propellers were quite as much affected as the 
faces Moreover, the propeller* of certain destroyer* 


tret Ion) where tha helical velocity la least In look 
log for secondary cause*, “dirt In the caatlnga” waa 


excluded because the eroded caatlnga proved to be 
exceptionally free from dirt, "galvanic action" alao 
waa shat out by tha fact that analyal* showed that no 
large concentration of copper bad occurred on the 
eroded surface. At the same time the area* of maxi- 
mum deterioration do not coincide with the view that 
erosion la alone tho primary cause, since these areas 
In no com occur at the extreme tip* of tha blade*, 
where the helical velocity 1* greatest 
After a prolonged research, Involving the examina- 
tion of a large numbeT of cases of propeller deterio- 
ration, It was proved that the trouble waa primarily 
erosion, although the degree to which secondary 
causes entered Into the problem varied more widely 


la tha soma ftrar-bladed propeUao are to bo fitted to 
tha other two astern shafts it la Ukaiy that tha 
transatlantic speed may be raised this anrnmar above 
the 86-Ofl average at whlsh It now stands. 


ft waa In 18S0 that Mr. Hind mad a paper before the ■ 
Royal Astronomical Society In which ha trued tha 
■ppoaitnoea of Halleyl Comet through tha agaa with 
the help of tha Chinees canals, which had only re- 
cently become knowa la Bmps. Although h* waa 
sometimes wrong, hg was Marly atofey* right. Ha 
believed that In the OUaatfa annala ha tad fattt 
credible references to Halley's Omnet back to tha 
1L He recorded It at oert^fr that “ 


n a aeries of tests to determine the relative r 



uom reocoea its ywanun m uib, go? 

allowing the n 

mutton of It about the year 1801. The 0 


g Halley’s Ooffiet It * 


that he had no hesitation whatever In preferring the 
Chines* statement for 1801, and concluded that the 
comet of 1801 was Halley’s. He MUeved that the pre- 
ceding return or the comet was In 1818, whan. In July, 
shortly before the death of Philip Augustus, a oomat 
was seen for eight days in the evening twilight Tha 
Chinese annals do not mention this comat but they 
mention comets In the yean 1888 and 1184, neither of 
which Hind thought cloaely resembled Halley's Comet 
Cowell and Crommelin have shown that Hind waa 
wrong about the particularly bright comet of 1818, 
which was unquestionably Halley's Comet Not all 
or Hind’s "ascriptions,” as art critics aay, are recon- 
cilable with Cowell and Crommelin’* latest calcula- 
tion!, but enough la eatabllahed on all banda to prove 
that Halley’s Comet bu bean appearing ever since the 
history of the aklea ha* bean written 


Om of the uw ootid grope Here ef the “ Hauretaala* 
at special turbiae alloy, which fall to 
show aay erosiea. 

tan oo to oroelon of a large number of different alloy* 
It was found that tlie number of hour* necessary to 
produce a certain deterioration varied from 84,700 
hours, the time of tho regular standard bronae. to 
117,800 hour* for Parson! new turbine alloy, which 
was used to cast tho new fonr-bladed, aolld propellers 
with which the “Mauretania" and “Lusitania” hav* 
been equipped. An examination of these propeller*, 
each of which weighs about twenty tons, wu made 
after they had been running for nearly six months, 
by tha surveyor for dermanlacher Lloyd, who reported 
that be round them In perfect condition It la air 
n Iflcant, also, that since their adoption for tb* for- 
ward, or wing shafts each of those ship* added about 
three-quarters of a knot to It* previous beat speed 


A new type of locomotive designed to eaoura smoks- 
laas combustion of bituminous coal has recently bees 
tried on two or throe of the railways entering Chicago. 
The apparatus la designed to operate aw the coking 
principle The coal la so ted u to admit of the gaace 
being first consumed, the resulting ooke being fed to 
the grates and consumed without the black smoke of 
more rapid and incomplete combustion Within the 
firebox to a magaslne which may he changed In quan- 
tity, a ton at a time If deelred, from which the coal 
Is automatically fed to the fire. A rotary fen under- 
neath the firebox affords a auppiy of freah air to 
assist tha proper combustion of the guee before they 
escape through the tubes, and supplies the necessary 
draught. The arrangemant has been used with some 
■uoceaa In connection with etationary plants, hut there 
appears to be some skepticism whether the fire thus 
produced will be of sufficient la tensity for locomotive 
purpoee*. 






WOT -AIR SHOWER 
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BATHS FOR VETERINARY PURPOSES 


BY DR. ALFRE.D GRADE.NWITZ 


wed tar drying hair hr nui of as air currant pro- 
docad by an electric tan. and heated by an electrical 



Thla mjrrent of heated air was aoon found to poeaoes 
atrlklna curative effects In connection with maladies 
each u gout rtu umatlsm neuralgia etc a dally ap- 
plication luting ten to flrte-en minutes would allevl 
ate and In the cue of prolonged treatment even cure 
these ailments It la true that the limbs affected be- 


ing especially susceptible to cold after the treatment 
bed to be carefully protected by warm elotblng 
Same time after the new treatment had been Intro- 
duced In medicine hot-air currents were found to ex 
ert striking curative effects on morbid tissue* and 
In furunculoals abet vein etc on account of th 
hyperemia (abundance of blood) produced by them 
Thus hotair abower baths have been adopted In an 
ettremcly short time, not only In hospitals and aant 
torts but In the consultation rooms of specialists 
U well as those of the ordinary practitioner Their 
ease of handling the readiness of tho hot air fans for 
use la working at a moment s notice after being son 
nectsd with an ordinary contact box and rht control 
of the heat effects at will by a special switch have 
greatly faillltated the adoption of the abower baths 
la fact hot air ventilators are able to generate In half 
a mlnnte a strong sir current up to >12 degrees F 
a remit Impossible with any other apparatus 
The electro metrical Instrument fat tnry of Dr Rich 
ard Hellbrun In Berlin has recently extended the use 
of hot-air shower baths to veterinary practice The 
ventilator used In this connection comprises a aerie* 
wound electromotor bidden In the handle of the ap 
paratus The electrical radiator heating the drawn In 
air current to a temperature up to 212 degrees Is car- 
ried by a connection tube 40 millimeters In diameter. 
The weight of the apparatus Is about 2 pounds the 
■ urrant consumption or the motor under a tension of 
220 volt a Is 0 2 ampere and that of the radiator 2 
amperes A nickel funnel 100 millimeters In length 


and 20 mflllmeten In diameter fitted over the mouth 
piece allow* a hotair current of Increased lntenslt\ to 
be generated which la particulars valualil in tan 
n action with a localised treatment 
As dogs and horses are especially susceptible to 



catching told the hotair ahower bath affordn an nf 
festive means of alleviating and curing tlulr ailments 
oven the moat nervo is dogs booming is! imed to 
the unusual treatmint uftir Its Unit api Illation 


THE MICROSCOPE AS FOOD DETECTIVE 

BY P. HARVEY MIDDLETON 


Probably no other form of wrongdoing so vitally af 
frets ns aa tampering with our foods and medic Ines 
Of course the law allows thi presence of a certain per 
oentage of preservatives In foods but It la the excess 
of this allowance that causes a continuous war to bo 
waged between the traders and the representatives of 
the law And so profitable a proceeding Is the tm 
porta tlon of Inferior maUrlal Into the fold of the 
American publlo that many large firm* employ skilled 
chemists at a high salary In order that their expert 
knowledge may assist them to drive a coach end four 


through that most far reaching and radical law of 
modern times the Food and Drags Act of lune 10th 
1806 and ratten on tbt proceeds 
In what a remarkable manner mu food la tampered 
with may be gleaned from the fait that a large and 
highly trained staff of Inspectors and their assistants 
are engaged undur the 1 oud and Drugs A t to det rt 
offenses of this kind and gicat ai the dlffleullls 
with which they have to contend For Instance It U a 
chemical task to prnve that polsoni u* iop|tr salts nre 
applied to bottled vegetables to give tb< m color nnd a 


microscopic achievement to show that a concoction 
lab Id ludu ilid us aimwrnot Is no him, nf tlic kind 
but thlefl) potato stare h It 1* dUDiult to piove who 
1 uls brltk dust peroxide of Iron or arrow root In a 
I armh as looking paekit nf cocoa or which hand tn- 
Indi ca substances le-rl\ d ft >m coal tar Into wines. 
h>iu|s aid It igs in mak th n lucre ut I rue 11 m to the 
y Out su I li | mil is l vlilet lining matter 
beasts a name I llfty Dv letters wll h i Is die- 
thyldlbenryldlethytrlnmldotrlphenyleail li leilsulf me 
Ties alleged olive oil nsed In salads Is oft II cotton 










seed oil, and such substances u burnt sugar Cayenne 
isippor, mitli illirr, tiinnln, cnidu in am of tartar, 
and Frt-iic.li plum Julep am frequc nlly ImiKirtcd Into 
brandy und whisky 

The term ‘adulteration’ when applied to food or 
drugs Is Proud In Its scope, but has bo< n given a well 
defined legal uiiuulng In gimral It may bo said that 
adulteration consists In Injuriously subtrartlng from a 
substance any part of Its natural or Inherent qualities 
or adding to It any Ingrrdli nt whhli would render the 
artlcli of n different nature than that of its expressed 
and natural form 

Almost eonxlsteiil with the growth of this wonder- 
ful (oiiulry, and seemingly as a part of the fierce bust 
ness competition which lias Insidiously developed, this 
evil of focal nnd drug adulteration has arisen Tbe 
conditions of substitution and adulteration of foods 
and drugs were little ihort of dsplorable less than a 
decade ago For seventeen long yearn the bill which 
has now become the Pure Food law lay at the door of 
Congress and during all that time It was bitterly op- 
Itosed by tho manufacturers who had so long enjoyed 
unmolested their privilege of Huppl) Ing the dinner 
tables of the nation with Impure foods misleadingly 
labeled 

While this net has done mnch good, there Is still s 
very considerable amount of adulteration practised 
Pepper adulteration Is still remarkably common and 
"Pure White Plover Honey Is concocted by the Imi 
talois of tkci busy boo from glucose Other enterpris- 
ing manufacturers will cause two grains of Cayenne 
pepper to grow whore only ono grew before by making 
one of the grnlne grow out of sawdust Hround peas 
nnd beans may he found In black pepper, and colery 
need mny be adulterated with forty per cent of pow 

111 order to run down one class of food faking, ths 
pure- food experts nt Washington have Introduced the 
microscope Into their work It can he readily under 
stood how gross adulteration may be detected by a aim 
pie microscope, os for Instance when fore Igu seeds 
gravel, or powdered roik have bc-en mlxod with whole 
small spices. The adulterant may be of such a ehar 
aeter as to eseaiie the notlee of the ordinary buyer, 
though with oven a small lens or reading glass the for- 
eign substance may bn seen to be very different Train 
the true spire 

The usefulness of the simple magnifier In examining 
food and drug materials, however Is of little value for 
the examination of produels which are made up of 
small psitlrlns such ns (lour, ground spices and pow 
dered drug! In such eases rorourse must bo had to 
the compound microscope with a magnifying power 
ranging from fifty to four hundred diameters 

1 lie world s supply of stare h romes tor tho most 
part from a limited number of plants, twelve or fifteen 
Include nearly all that are of much common lal Im 
portanru To the naked eye those starches all appear 
as a fine whlto |>owdor, but under n mlc roseope grains 
or granules are scon which vary more or less In shape, 
slxe rings nucleus nnd action toward polarlxod light 
8oino of the* grains are almost spherical, others are 
angular or ovoid and still others are very Irregular In 
nulllno In diameter they vary from one-tenth to one- 
thousandth of a millimeter In no variety are all the 
stareh grains of one slxe, but usually there are fairly 
well-defined limits The way In which they sometimes 
vary will lie seen by reference to tho photographs re- 
produced In this article Most of the grains show, 
more or less clearly fine llneB of rings upon the sur- 
face. In some varieties these are arranged eonoontrl 
rally, while In others the y are eccentric 

"A hllsm (nucleus) whose form nnd position varies 
Widely lu certain spec lea commonly occura In starches,'' 
•ays B J Howard, who has charge of this title roscopl 
cal work In the Bureau of Chemistry at Washington 
"In some It Is at the renter as In corn and wheat 
starches, In others near one end, as In potato and ar- 
rowroot Wbeit viewed In polarised light itarehes 
show more or less strongly a c rose with the bars pass- 
ing through tho hlluni Wheat Btareh has a central 
cross while In maranta It la eccentric and well defined 
Beau stareh which Illustrates the leguminous type, 
has a spindle-shaped cross In the oat a number of 
starch granules arn Joined together forming a mss* 
When these masses of starch are examined under po- 
larized light Individual grains In the mass have their 
own Individual effec t, and Interfere ao with earh other 
that there results little more than a haxy glow of 
light " 

ny becoming familiar with these characteristics It 
Is possible! to Identify wltb considerable accuracy 
nearly all of the commercial starches Potato starch 
adulterated with cum stareh wheat wltb corn floor, 
and buckwheat with wheat are examples of those 
moat easily detected One of our photographs shows 
a picture of potatu starch adulterated with a consider- 
able amount of corn starch The grains of tbe latter 
are easily distinguished by their angular form 

Another Interesting application of the microscopic 
method of food analysis Is found In the examination 
of nplcea. Many of these naturally vary so widely aa 
to ash, flbar, etc, and In taste that It Is Impossible to 
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Identify certain kinds of adulteration by chemical and 
physical means alone. A study of the structure of pure 
samples will usually fit tbe analyst to detect adultera- 
tion In the ground spices as well as to Identify the 
adulterant used In order to work moat Intelligently, 
however It Is Imperative that the analyst should have 
a good foundation In histological botany, slnoe In this 
class or products the plant cell In Its various modifica- 
tions becomes the means of Identification. In an exam- 
ination of this sort nearly all kinds of plant tissue are 
to he considered, because some spices are derived from 
roots, as ginger, some from barks, as cassia and cinna- 
mon, eome from flowers, as cloves, some from seeds, 
as mustard, some from fruits, as red pepper, black pep- 
per, etc, and some, such as sago and thyme, from 
leaves. 

"Unfortunately," aays Mr Howard, "most of the 
substitutions used for adulteration have a structure 
very different from the genuine spices For example, 
although pepper may he adnlteraled with ground peas, 
nr beans, It msy not always be detected by chemical 
means, especially when olive pita or peppeT shells 
have been added to counteract excessive starch present 
In beans A microscopical examination will reveal 
such adulteration at once by showing the presence of 
the lnrge starch grains characteristic of certain 
legumes. In pepper the starch Is present In angular 
masses made up of small grains." 

It sometimes occurs that a manufacturer has added 
ao large an amount of corn meal or foreign ground 
sholls and fruit stones to a pepper as to make the 
adulteration apparent to the taste by the lack of 
pungency, which la often corrected by adding a small 
amount of Cayenne pepper A sophistication of this 
kind can he readily detected by the microscopic method 
nf analysis, bemuse the tissues added are so distinctly 
different from normal pepper tissue In one of our 
photographs Is shown the microscopic appearance of 
a sample of pepper which was grossly adulterated with 
ground olive stones The starchy material has been 
stained black In (ha picture, while the partly clear por- 
tions, more or less oblong In form, are the stone cells 
of the olive pits 

The capsicum fruits are readily Identified by means 
nf certain cells found on the Inner portion of the peri- 
carp (pod) and others on the seed coats. These cells 
havu rhaiacterlstlr sinuous outlines wblch make them 
easy to detect oven when present In very small 
numbers. 

In .offee and chocolate preparations roasted rhlrory, 
cereals, and peas In the case of the former and starchy 
materials and cocoa shells In the esse of the latter, 
are sometimes used for adulteration Coffee, being 
I he seed nf a plant has a structure which Is very dlf 
forent from chicory, which Is a rooL The cell walls of 
coffee have a characteristic beaded appearance which 
Is present In but few other Beeds Even after roasting 
and grinding these bc-ads can be eaallv distinguished 
while chicory enntnlna up vessels by which It ran be 
delected 

Chocolate and cocoa are made from the seeds of the 
cocoa plant, to which foreign starrhes are sometimes 
added Cocoa beans contain naturally a considerable 
amount of starch The grains arc gmall In size and 
are easily distinguished from the starchy adulterants, 
such aa corn and wheat flours or potato corn, and ar 
rowroot starches An artificial chocolate coating has 
been examined which was composed of cocoa shells, 
com starch, beef tallow and some mineral mktter, 
probably used as a coloring substance 

In the production of artificial jellies Jams, and some 
kinds of confections various thickeners are used 
among which might be mentioned gelatin, starch, agar- 
agar gum trngacanth, and gum arable Some of these 
are difficult of Identification, while others can readily 
he detected Agar-agar he a product made Tram cer- 
tain seaweeds, and usually contains the siliceous shells 
of diatoms These shells are characteristic and quite 
easily detected In tbe sediment from the bottom of a 
dish after the material has been digested with dilute 
nitric acid One of our photographs shows such a dlato- 
macsous shell obtained from a sample of artificial 
'lemon slices'’ In which waa found that the Jsllylng 
material wax agar-agar 

Starch can easily be detected by mlerochemlcal and 
ralcrocKoploal testa. Oum trngacanth and name other 
gums of this class contain a certain amount of small 
starch grains. When allowed to swell in water, a 
delicate laminated structure Is developed by which 
these gums are disclosed even in such produets as les 
cream and marmalades. 

A sample of thickener for cream o o mpoesd of eon 
starch and powdered gum tragacasth Is shown herein, 
and Illustrate* this feature quite satisfactorily In this 
case the corn starch Is shown plainly aa ths angular 
particles, while the striated bod lee near the oenter of 
the field are swollen fragments of the gum. The m loro- 
scop# U also or service In the examination of certain 
edible fata. Thus, If .pure lard la dtmolved tn ether 
and the latter Is allowed to evaporate slowly under 
proper conditions, crystals of the lard win he formed. 
These, if normal, will appear under the mlcroeoope as 
narrow plates with chisel-shaped soda. Beef fat 


. - 

treated la a similar Manner will normally erystafye* 
out in shesf-llko tuft* of crystals, the 'ends of which 
are nearly or quite tacOe-Uta 
Another apptkattoa of microsoople analysis IS in the 
Identification of tbe flowers from which honey is mads. 
This la of practical value In tbe analysis of honors 
purporting to be from oertatn flower*. Although bees 
will almost Invariably gather honey from several kinds 
of flower*, some times one or another of these prsdotn- 


and taste, enough to allow the boner to be called by 
that name By microscopic examination It Is readily 
ascertained whether a so-called apple-bloseom honey 
or an orange-blossom honey Is really largely derived 
from the source claimed A photograph showing sev- 
eral kinds of pollen found In an ordinary sample of 
honey la reproduced 
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txb orruTioa or m nam-mao. 

To the Editor of the BctasTirh, AjicmCAH 


the Illustrated article which appeared In your lane 
uf tho 9th lnat, under the heading “Ringing Chimes 
by Perforated Music Sheets." In referring to Jehu 
McTammany as one of tbe Inventors of the player- 
piano, I think an erroneous Impression Is thus con- 
veyed regarding MoTammany'a true relation to the 
development of the player 
As a matter of fact, he Is known and conceded to be 
the father of the player by everyone In the piano trade 
ramlliar with the player history, end hla claims to 
Its Inventorship stand unchallenged up to this moment 
We do not refer to McCormick aa one of the Inventors 
or the reaper or to Howe aa ono of the Inventors of the 
sewing machine nor to Crlstoforl as one of the In- 
ventors of the piano, although other men besides those 
mentioned contributed greatly to the development and 
improvement of the aforesaid Inventions. 

The history of every great Invention has demon- 
strated that some one man has stood out preeminently 
from all hla fellows In the course of Its development, 
nnd the player has been no exception, and the one man 
who above all others stands forth preeminent In tbe 
player Held Is John McTammany, while around and 
about him, like so many satellites, have stood other 
men who have contributed of their genius to develop 
and Improve the Invention In the case of the reaper 
It was Mct’ormlLk who overshadowed all his content 
porarles, on the other band Howe was the presiding 
genius who led the sewlng-mnchlne pioneers, while 
Crlstoforl was the pre-eminent genius who first eon 
celled nnd developed the piano 
It is true that others have Improved upon the hand 
work of McCormick and Howe ns well as upon that of 
Crlstoforl, but nobody Iccuc been able to eliminate the 
elements which they Introduced Into their respective 
Inventions, and ao long aa those essential elements 
remain In their respective devices. Just so long those 
Inventions shall be attributed to the men we have 
mentioned But the piano Invented l>y Crlstoforl waa 
a mute and silent piano, and suoh It remained from 
the time It was invented, In 1709, until 1876, when 
John MrTammany breathed within Its wooden wall') 
the breath of life, and henceforth It became a living, 
breathing, yea. almost a human tiring, until to-day It 
stands forth the unsurpassed and unchallenged king 
of musical Instruments. The following definition of 
the player has been accepted by the piano trade as 
authoritative 

l*ls}rr, a musical Instrument consisting of a cuing two 
set Ions sod s series or sounding dor toes within the easing, 
one of said actions adapted to be operated manually, the 
other designed to be operated mechanically by means of a per- 
forated sheet cm rolls, a wind, spring, or other motor for 
reeding the sheet and winding the rolls , s bellows and mreban 
Ism put In motion by It for tcUistlng tbe sounding devices 
nf the automatic action foot pedals or power for driving the 
ns for controlling the tempo and varying the 


Now tbe first man to embody the foregoing elements 
In a musical Instrument was John McTammany, and 
It follows that .it MoOormlck Is the Inventor of the 
reaper, Howe of the sewing machine, and Crlstoforl of 
the piano, by reason of the fact that they were tho 
first to embody In their respective device* tbe essen- 


t be regarded as the tether of tbe piano-player 


embodied b r him In a practical working Instrument 
as early as 1171, and which waa publicly exhibited in 
fit Louis the same year and described by the press 
of tbs oountry at the time, while your own files will 
show that Menu fi Oo applied for a patent on this 
Identical Invention on behalf of McTammany oa Sep- 
tember 7th of the same year, and prior to that nothing 
la the nature of tbe praasnt player waa known to the 
Patent Oflkss or the public, either of this oountry or 
Mnrope. wiluam N. Trine, 

Editor Music Industry. 
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THE SOLAR AND LUNAR ECLIPSES IN MAY, 1910 

BY FREDERIC R. HONEY. TRINITY COLLEGE 




some of tho condition* which 
tavern the moon'a motion rove* la the treat complex- 
ity of the Inner problem While the earth’s volume la 
nearly fltty times the moon'a volume, Its weight 
Is more than eighty times— the density of the 
moon being only six-tenths that of the earth. 

As a consequence, tho common center of grav- 
ity of the two bodies Is within tho earth at a 
distance of over a thousand mites from Its sur- 
face, and It Is this point which moves In an - 
elliptic orbit around the sun. Twice each month 
the earth and the moon exchange places with 
reference to the sun The moon's orbit Is an 
ellipse with the earth at one focus, and the 
plane of the orbit Is lnallned at an angle of a 
lltlls over five degrees to the ecliptic. The eo- 
csntrlelty Is one-eighteenth, bnt the elliptic 
form Is subject to great variations The moon re- 
volves around the earth at an average velocity of a 
little over five-eighths of a milo a second . hut Us path 
In spare Is the resultant of Its motion In Its orbit and 
of tho earth's motion at a velocity of eighteen and 
Dve-tentha miles a second. Illus- 
trated at Fig 1 The arrows A 
and a represent the velocities of 
the earth and the moon In their 
respective orbits. When tho moon 
Is it M, between the earth and the 
■un, the direction of the moon's 
motion In opposite that of the 
earth At W the earth and the 
moon are moving In the same dl 
reetlon At these points and at 
any Intermediate point if" or W" 
the moon’s path Is the rosultant 
of tho two motions. The plane of 
tho moon’s orbit rotates slowly in 
a direction contrary to her or- 
bital motion, and the perigee hna 
a alow motion In tho samo direc- 
tion as that of the moon 

While tho condlUonB which do- 
tormlne the moon's path are com 
plex, observations extending over 
long periods of time show n-gu 
larlty In the recurrence of 
eclipses. (See SfirvTiMc Amfici 
CSV. September 12tli, 1908 1 The 
direction of the line of nodes 1* 
shown In the plot of the earth's 
orbit for November 1009 at the 
date of the last lunar ei llpse, and 
also In the plot for May. 1910 
During the Interval this line ro- 
tates through an angle of over nine 
degrees If the positions of tho 
earth at the dates of the solar 
and lunar oc llpses In May bo carefully plotted, and the 
moon’s orbit magnified, tho situation of the moon rela- 
tive to the ecliptic may ho determined by an Inspec- 
tion of the plot The arrow A shows the direction of 
rotation of tho orbit, and a that of the moon's 
motion 

At the dale of tho solar e< llpse ( May g 7 d ) the moon's 
orbit radius Is projected an tho plane of tho ecliptics 
In the earth's orbit radius, and the moon’s position 
Is In that part of the orbit which Is below the ocllptlo. 
This la shown more clearly In Fig 2, In which thn 
orbit Is magnified one hundred and sixty Umns. The 
moon's position Is shown at Greenwich noon from 
May 1st to tho 28tb, and also at the dates of the 
eclipses On May 8 7 d , the date of the total eclipse 
of the sun, the moon will be nearer perigee, and ap- 
proach Ing the ascending node N which will bo reached 
between the Bth and the 10th The enlarged plot 
shows clearly that thn moon will bo below the ecliptic 
Us shadow will therefore be projected on the south- 
ern hemisphere The path of totality will bo between 
latitudes 40 and 70 degrees south, and as a partial 
eclipse It will be visible In Australia, New Guinea, 
and Java. On May 28 74 d the moon will be below 
the ecUptlc, and will pass tho descending node V on 
the same day The beginning of the eclipse win be 
visible hi portions of Africa, southwest Europe, North 


for each date In Fig 2, and the mrvo Is traced through 
the positions of tho moon The orbit of the moon at 
the date of the solar ocllpse Is also shown In the 



The earth dnrlag the May eclipses. 

curve of the moons path (Fig 1) there Is no point 
of Inflection, that Is, It Is always concave toward the 
sun. The earlh move* about throe and one-third times 
the diameter of tho moon's orbit oarh day 
Figs. 6 and 9 arc projections of the earth on a plane 



Velocities and motions of rarth and u 


which 1 m parallel to Its ails, and perpeudli ular to tho 
piano of the ecliptic In these projections between the 
vernal oquluox and the summer solstice, more than 
one-halt at tho visible surface la Illuminated Tho 



era Pacific Ocean, tho ending visible In South Amer- 
ica, North America excepting Alaska, and the central 
aad southern Pacific Oossn. 

In Ftgm. t aad 4 a portion of the earth's orbit in 
lfmy and tha moon’s orbit are drawn to the same 
seals, showing the projection on the plane of the eclip- 
tic of the moon's path In space between the date* 
ttt thg eclipses. The plot by the larger scale (Flf S) 
show* how poiati on the curve are obtained bet wean 
the «etae May fitit and llth, Greenwich noon. The 
;:***>.«** iwt* to fweiw to the poatttoa 


Eorthi Moot* Path 


Project lei of the msec’s path on the plane of the 
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cltlee. and probably will bo applied to a greatly rami- 
fied postal enterprise In tho near future Tho chief 
question that arises In consequence Is whether a sys- 
tem of dellvory similar to that or the pneumatic 
tube can be Installed for greater distances and 
at the same time afford an enlarged rate of 
speed At tho present day pneumatic postal de- 
livery Is found only In the large cities, and be- 
ing rostrhlud to local business, asks a rather 
exorbitant price for such service It Is plain 
that thn employment of such a mode of distri- 
bution to distant points consequently among 
the titles also must give a wholly new asimet 
to tho present systems of commercial Inter 
course The flrsl attempts made for tho devel- 
opment of this Idea wire those of a company 
formed In Parla A recent number of Der 
Kleetrotoehnlsche Anzelger states minutely the techni- 
cal formation and otbor progress of thlR enterprise 
which has roarheo the stage of thorough practicality, 
the result ot the quite faille function of the experi- 
mental line In use For Ihe near future tho Paris com 
pany Intends to connect the 
larger titles of Kraneo through 
Hot trie postal routes that shall 
not havo frequent Intermediate 
stations 'I ho into of Hpood pro- 
posed Is 2”>0 km (119 miles) an 
hour Tho iHpurlty of tho auto- 
matic ixpnsa iar Is tu Is 8 tu 
m (2 8 cu yds) approximately 
and tho w tight of a load consist 
log nr lettrrs and other postal 
pleti’s of smaller dimensions shall 
not i xt i isl 100 pounds 
The roudls-d so to sis-ak, on 
width stuh delivery shall be prar- 
llsiti must of t nurse, bo so|>ar 
Hied di UtiHoly from all other 
uvonius of physical eoininunlua- 
tlon must 1st Innretsslblc to the 
puhllt and this result ran be pro- 
tiiretl only either through an ele- 
vated road or through n tunnnl 
For thnlr experimental road the 
tompuny has ehostn the latter 
devlt e and has built a tunnnl 
which contains two rails, one 
abovu tin ol her and of whleh tha 
i ross-sccllon maasiires 8 sq m 
f9 1 sq yds.) For tho round 
trip beginning at intermediate 
stations hrnochos and switches 
are provided Thn funrtlon of 
the exiierl mental road, procured 
through an electric circuit. Is 
such that tho highest speed Is 
reached very quickly The c are have two whirls whleh 
run on the lower roll anil also two rollers wbh h fol 
low ’lm upper rail uud hold tha mrs In position The 
curs, moreover have a middle comicnrtmcn* for mall, 
and other divisions for the motors and the devices 
used hs brakis In Trent nnd behind the body of 
the ears Is a coolcal point to diminish the resistance 
of tho air Tho framo of tho inrs Is of Iron exclus- 
ive Iv The motors arc attached to the frame by means 
or levers width swing around an axis pcrpmdlcular 
to the direction of travel The current Is applied 
through un upper tondult and the brakes are worked 
by cuiiiprisia-d air hh will ns by (In mdsCaiiii of the 
air artificially lnrrcu-cuU by the w lino* attached to the 
sides of tbo front end of the cars Tlieae wings stretc b 
nut to eatrh the ulr This device can stop a car within 
one minute Bnd In a distance or three kilometers after 
tiro current Is Interrupted but la used only as an ac- 
cessory to prevent the loo rapid ilestriu thro of wheels 
and rails through the exclusive use of the rail brake, 
a source of most active friction 


The Fail Hall of the Future. 

Thu principle of a mechanical delivery of mall has 
been established by tha highly successful use of the 
pneumatic tubs. This device Is not the least conaplcu 
oua among the techs toal Installation! In the large 


A patent recently granted to Carl Farkns of New 
York, deecrihes a method for making Incandescent 
lamp metallic filaments which eonHlsts In producing 
on a conducting core a highly rerrartory coaling by 
decomposing In a vacuum the vapors of a salt of a 
highly refractory metal In the presence of vapors of 
pyrogall, with final reduction In a vapor of hydrogen 
Id detail, the vaisirs of c hloride of chromium and pyro- 
gall are Introduced In a vacuum containing thu ion 
ductor, whleh serves as a core which latter is then 
heated by tbe passage or a current the vaimnc are 
thereby decomposed, nascent carbon from the pyrogall 
acting as a cement chromium probably being formed 
When tbe coaling has thus been produced (lie vapors 
are removed and hydrogen gas Introdmed, whereby 
tbs deposition Is reduced to metal 




MODEL 


MOTOR-BOAT 

BY H. D. JONES 


RACING 


Model motor-boat racing, a now sport, ha* caught 
the popular fumy In England, and la bring taken up 
In all tho large title*. With a view lo emouraglng 
owner* of modeln to entor tholr boat* In the various 
luimwtltloiia. challenge cups are offered by tba club*, 
uud the ( audition* are made so broad that every de- 
■Igner feel* that tin re la a chance to win a trophy 
The prl»B an awarded for speed, for workmanship, 
for the general appearance of the model*, for the 
Ixbavlnr of the tmuhlnery and the performance of 
the boat* while on the water 

Not Iihh than MOO spectator* gathered recently at 
Clupliam Common, one of the many open spares In 
South tauidnii, to witness the regatta on the lake 
The competition brought to the front somo of the 
H|H-edtc*t raring models, some particularly One ones 
of saloon Hteamers, liners, and torpedo boats, and 
other i raft that were built for appearance rather than 
for rating 

Tht rules nr rating were very simple Each owner 
started his modi I boat to run a straight lino over tho 
roune at the ond of wlilrh officials appointed for tho 
piinswe waited to "catch" the raoera and return them 
to tin Ir uwner*. After tho modoli were once started 
no Interfcrente was permitted, the ability of tho 
iingnltlisl boat to keep la a line for the finish of Ihe 
eourst hilng part of tho qualification* for prlae win 
hlng 

O'er a course measuring fifty-one yards, tour boat* 
were started In the first race, at whlih the accom- 
panying pictures were taken Tho best time was 
made by a steam hydroplane, the Tolly," In t 1-6 
seconds, "Sunny Jim ’ a gasoline craft, did the dis- 
tance In 12 T-C* seconds, “Loda IV, ” a steamer, covered 
It In 1 1 4 3 seconds, and ihe fourth steamer, Tdnnno," 
In 21 seconds 

On miming off the Anal heat, boat against boat In 
imirs Ihe ‘Runny Jim" scored three wins, the "Leda 
IV two wins and the Tdunno" one win thus taking 
first sieontl nud third prlzca In the ordor named 
The prlaes wire sllier tups The "Folly," the fastest 
boat lu the tllmlnalliig trials, unfortunately ran off 
her course In the finals through her propeller fouling, 
and not bring nblc to get going In tho other*, she had 
to giro hor opponents a walk-over 

Steering troubles were responsible for many awk- 
ward results In the oiler races While balled by the 
spectator* as adding greatly to the enjoyment of the 
regatta, the failure of the little craft to keep thalr 
pointing and the perversity of the taachfbery when 


left to Its own resources proved sources of great dis- 
appointment to the owners of models that failed to 
keep a true headway Boats that had run as true 
a* a die on practice «plno. exhibited a tendency at the 
regatta to run anything but straight, or not to run 
at all dasollne motors refused lo start, pumps gavs 
out, boilers leaked and the models exhibited a crank! 
ness that ahowed there Is a lot of Improvement neces- 
aary before this epnrt can be brought to perfection. 
Bat that Is why the regsttaa are encouraged The 
weak paints of the models are strengthened, and 
motor-boat building la benefited as the result of the 
lessons learned from the eccentric performance* of 
the models In the cup races. 

The reliability of electric power In model regattas 
was demonstrated again and again, one finely-modeled 
liner, the "Falrholme," although not built for speed, 
■coring through the certainty of her jierformance and 
the untrustworthluess of some of her competitors. 
The surprise of the meeting was the performance of 
a flnoly modeled gasoline boat, the "Sllrer Dart" Bo 
fast was this entry, that the officials stationed lo catch 
the models at the poets could not reach her when a 
little off the line, and she tworved away Heading off 
down tho pond, the little boat eluded a second at- 
tempt at seizure, and before ahe Anally came to band 
she had completed two round trip* In brilliant If some- 
what erratic fashion, to the admiration of the spec 
tstora. 

The expediency of running the regattas on ■ circu- 
lar Instead of a straight course Is also engaging the 
attention of the experts, the difficulty of handling 
and controlling the big fast boats being very evident. 
In (ending these apeedy craft on a straight TO across 
a small pond serious accidents aeem unavoidable. One 
beautiful model, the Ttonlma II," after noomapllth- 
log several One sprints, eluded the eatchvra, dashed 
of on a course of her own, end wound up a aerlaa 
of mischievous gyration* by tunning tall tlR Into 
the bank, seriously damaging bar hull and deranging 
the machinery Or a large inks, with a rrtnd so uas, 
inch accidents, It Is thought, might he studded by a 
circle of catchers standing ready to keep the boats on 
their way until tba distance la osnphtad. 

The model motorboat reg attas have JdriMsd tbslr 
existence by promoting Imp rovem ea t and bringing 
unknown designers and Inventors of motor-boats and 
motor-boat nmehlnsry to the front Instead of prow 
lag thalr bonta la timid reWnent on acme owt-of- 
tbwway pond, a test Oat aff or ds a* pssrfbtitty of com- 


parison with the work of other designers, a number 
of men with kindred ambitions are brought together 
In these challenge meetings, and the test of the new 
boats capabilities la thorough and convincing. 

The sport has progressed so far that a national 
challenge cup Is ready for the competing designers 
and model owners of the United Kingdom, and the 
various clubs are about to hold a general meeting to 
draw np rules for the government of the cup regattas 
Naval men are especially Interested In the exhibitions. 
At the regatta, whloh was the subject of the accom- 
panying pictures. Lieutenant William Barrett, R.N., 
attended with a party of naval cadets and rendered 
many services to the committee 


Om* ef *0,000 t-aadle-Powar Street Llgktlag plows. 


As tungsten lamps require only S9 per cent ns much 
energy s* the carbon type for equal Illumination, they 
have greatly reduced the cost per candle-power of In- 
candescent stijpt lighting. 

What can In. done with such lighting In a small 
town Is Illustrated by the following costa and operat- 
ing expenses for a plant to genera to and distribute 
tungstsn street lamps of 10,000 candle-power total. 

Unlike the merely nominal rating of are lamps, 
which are a number of times tholr true coodle-power. 


dl6-now«r in kwUoattl direction*. 

The capacity of 10,000 osodloipower la selected as 
nearly salted for ft rest lighting in many medium and 
■mall towns, according to tbs density of illumination 
required. It lamps of 40 cemdte-powsr an salsotad the 
capacity named amounts to MO, and with lamps of M 
eaadle-power the *8,000 aaudVepewqr .capacity win 
operata m the efficiency being the tame in ettkar 


With 500 of the 40-oaiuUe lamps spaced 100 Mat 
apart, or SM of the Kkandl* lamps *00 feet apart, Mr 
000 feet tn length of itreete may b* lighted, much hot- 
ter than 1* usual in small oleosa, whQs ordinary re- 
•hlta may be obtained by sparing the «Ha*dfe tamps 


100.000 feet, or II n 

la the following est im at e of the first co m a nd . opar 
■ting ex pense of a *0,000 eandtonovar plan i, litas* 
■Wmd that *Mb part ef th* squtpgMnt* MM tfcd#*-,' 
aratora to ths poisa, m wwlmgrety t* thn parpmwdf, 
mnat lighting, eo the bsU t-w. fixed eat 
» Mr 




Scientific American 


■a yapp with ooBmarcMl MrvlM ato Uk« marly for *Mh of tlM iOoMdle lam pa banted 4 000 

M. hours, or to « 11 coot per lamp boar of barnlai As 

* agOmatb a I Int eott eevsrs a editable plot of each 46-aandie tungsten lamp ope raise with SO watta, 

station mlldlas af brick, concrete and eteei, the expeaee of 0 <1 oent per lamp boar, Including 

e tank to reo*tvs petroleojn by the carload, a Interact, amount* to 1 1 oent* per kilowatt boar con 

r onklae and acosaaortsa, an eleotrfo generator tuned In the lamp 

, ame—UT apparatos cad laatramenta, pole The came oondualon U reached by considering that 
MOW feet of s tree t*, drculta oa theee polee at the tOklency of 116 watta per candle-power the 
IMribtrttan of tanglten lamp* of *0,000 aura prod actios of *0,000 owndle-povcr require* the delivery 

of 16,000 witta at the lamp* and tbla 
daring 4 000 hour* amount* to lovooo 
kilowatt hour*, which Into tbe annual 
expense of M*00 give* 0* cent* an bo 


The OwllMt OU Matrtot, (wlltarsl*. 

A. report on lb* geology and oil ie 


I *J4 MDtwry appantoa and Instruments, pol* T1 
• ok MOW fcet of afreets, drculta oa th**e pole* at t 
the dMribatton of tsngctan lamp* of *0,000 aggro- prod 


Monterey 110 mile* away with Ban Francisco Bay 
*00 mile* away and with other point* 

The report describe* the topography geology peleon 
tology and oil in the Coal Inga dlatrlct which have 
been In part described In an earlier n port publlalted 
by the Borvey but not now obtainable The praaent 
report Include* a more complete dim union of the 
district and many new map* sections and other Illus- 
tration* betide* a paper by Irving C Alien on tbe 
tbembal and physical propet tic* of the oil* Many 
lute resting points In connection with tbe history or th 
region In past gaologlr sgee are brought out and b\ 
mean* or careful clean lptlona of the formatl ns n 
foundation Is laid both for an accurate study of tin 
orcurrenee of oil within this region and for the tracing 
of formations and oil hori*on* In other ports of Call 
fornla 

llu report tovti* 154 iwgts and Includes 62 plates 


View of the lake, slum lag the dart 


gate candle power In any desired sUea 
and nature* on the pole* for 500 of 
tbeeo lamps all erected and con 
neeted compute and ready to operate 


For thU JO 000 candle-power plant | 
aa above with 500 lamp flxture* 
erected the total flint cost Is J14 J00 The "Ml 

or 71 cents per caudle-power ca- 
pacity giving 128 40 per 40 candle 
lamp This cost or plant I* baaed on present market 
prices of materials labor and apparatus and assumes 
ordinary conditions at the place of erection In 
places where price* and freight rate* aic higher than 
U usual in the eastern half of the United State* an 
increase of cost would result 

Operating oxpenses of the above plant will vary 
with the number of lamp* used tvon though the 
total candle power remains at 20 000 because of the 
cost of lamp renewals and also with the hours that 
the lamps burn yearly 

All night and every night lighting to ths extent of 
4 000 hours per year la ths most desirable* and costs 


on moon and other ichrd 
»w as 1 600 hour* yearly 
night lighting I* gradually 
displacing the short hoar service and the following 
eetlmste of operating expenses Is for lamps burning 



i Is about 15 mile a wide l 
10 miles long stretches 

the northeast base of The " Saaaj 

Diablo Range and In 

i a band of productive oil land < miles wide and llitre 

lie* long at III north end and a narrow strip of talking 

nd along Its southwestern boundary slcamir 

i region Includes about 560 producing wells which formed 
In depth from 600 to 4 noo reef and pi m irate i aft I 
from *0 to 200 feet of oil sand Thi product range a ntitkd 
rrom a black oil of 15 dog BaumO to a grien i II of 1 somi In 
deg Batuni Tbe yield of single well* 
ranging rrom i to J 000 barrels a day 
The district la the leading producer 


The “Siaay Jim ’ Makes a great pace. 


Mure Is often much lot* thinking and loow 
talking conn ruing the stability or ocean guing 
steamers among tlmsi who ought to he be tti r In 
formed than comment-, madi sometimes gum to Indl 
■ ati Hu niaftci Is set right In an excellent article 
ntitkd Stability of Ships kdward Person gitts 
Bonn Interesting urn i uiiHtriu lions Tunnels In Dc 



"Xante*,” mM *4 a atm "iafetetea,” an « leefrte U 


“Belvedere U,” a gasoline mo del 


a gasoline emit Note tl 

heavy wake. 
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ROUGIER’5 SPECTACULAR MONACO FLIGHTS 

BY THL PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A year ago, doaplln the offering of aubelanllul 
prlwa for flights across tin Hny of Monaco, no avl 
al or made tint attempt This yi nr horn v.r, au<h big 
si rides haw* been madi In tin art of flight that there 
arc probably a wuri of a* la Loth who are willing to 
try a flight on r water, even without any special 
nrrnngi mi nl* Is lag Hindi for landing In thla ele- 
m, lit In i aw I In y are fortid lo do thla 

\Mih tin s|H<lH(ular nights of Fauttian and Cbarlm 
K llunillfnii ovir I hi I’nilDi Oman last January as 
on i \iiniplc, Hnugier, a famous Frenth cyclist and 
ii hi mrinlil II hI who has lati ly Joined the flying ranKs 
■ urly laHt month mode some thrilling fllgliU above 
Monaco Hay photographs of which we reproduce 

The II nit flight of an ueroplane over Monaco Day 
was nindi on March 3rd Starting from the quay, 
Rmiglcr dost rlbed a figure eight above the bay and 
flew 01 1 r Cape Marlin at O height of 250 feel He 
lundid Hnfilv at Ills slurllng point after a flight of 

lloiigli r'H second flight above the liay was made on 
I lie 01 h ultimo In the prwsenie of the 1’rtnco of Mo- 
iiaio and a large number of spoi tutors This and the 
flight tho next day were narh from 5 to 10 mlnutca’ 
durntlon On the 7tli he passed 100 foot above the 
line of fortlfli allons as shown In our frontpage 
Illustration, and flew 


real vo power and the gyroscopic acUon of the motor 
undoubtedly had something to do with both of these 
ratal accidents. LeBlon made a speed record of II 12 
miles an hour (C kilometers In 4 minutes 2 seconds) 
at the Heliopolis aviation meeting near Cairo laat 
January 

ACCIMS5T TO A OUST! 81 BPMHS. 

While flying In a Curtiss biplane above San Fran- 
itsco Day at Alameda, Cal , on tho 5th Instant Trank 
Johnson plunged Into the water from a height of SO 
feet owing to his lasing control of the machine For- 
tunately he was uninjured, and was able to extricate 
himself from tho aeroplane (which was not badly dam- 
aged) and to swim toward the ahore He waa rescued 
by men in a ekitr 

rimer tht or vaesitaj. sonorun. 

The first text of Major von Farseval’a large mono- 
plane occurred on tho 14th Instant above Lake Plan, In 
Germany This machine lias 8 spread- and length of 
45 feet, and Is fitted with a 120-horse-power 4-cyllnder 
motor The trial Sights were made In a violent and 
gusty wind with two men In the machine The mono- 
plane eapslxed, and fell Into tho lake The two engi- 
neers, Hoff and Dim hman, were rescued Thla ma- 
chine la provided with both wheels and floata, but 


on the 28th ultimo, Leblanc had a narrow sacape. Ha 
was at as estima t ed height of IKK) feet whan Us pro- 
peller broke and flew off. Quickly stopping Us motor, 
Leblanc skillfully glided to earth amid the cheers of the 
spectator*. 



Three months ago, a party headed by Thomas Lloyd 
left Fairbanks, Alaska, for the purpose at climbing 
Mount McKinley The summit waa reached on April 
3rd, after a month of steady ollmblng A camp waa 
established at the base of the peak In March. The 
companions of Thomas Lloyd were W R. Taylor, 
Charles MeQontgle, and Daniel Patterson Six other 
men were also Included In the party, but they were 
left In care of the four camps established on the way 
toward the top of the peak. Up to 12,000 feat the na- 
scent was easy, but the next 4,000 feet were climbed 
only by hewing steps out of solid ice Whan the 16,- 
000- foot level was reached, a Anal push was made by 
the four men named, with success. The expedition 
bad Its Inception In the violent controversy which 
raged when Dr Cook was lecturing To eettle the 
point whether or not he ever climbed the mountain, 
and to prove that It could be done, an expedition waa 
flnanoed by August Peterson and William MePhee. 

No trace of Dr Cook's 


straight arrcHw the bay, 
attaining a height of 
1,300 felt above Cup* Mar- 
tin Despite some rather 
strong wind Busts the hi 
plane flew ultli stiodlness 


geroualy On his way 
back to the starting point 
Kotlgler iierformed evolu 
tlona above the raHina of 
Monte Carlo at a height 
of 300 feet Finally he 
flew ba< k to the rock of 
Monaco and landed with 
preetalon upon the liar 
row quay 

On March Klh he ngatn 
•tarted from I hi quny (if 
the port, and fli w straight 
for Cairn Martin, arrosn 


flight. Tin next day he 
made his longest and 
most special ulur flight. 
Starting ut 5 Irt P M , ho 
row rapid l>, and described 



Rangier flying over the yachts In the Ray of Monaco la hla Tobin biplane. 
THR AVIATOR IUW 0VRR MOW XOXL (KLXVATI0M *021 flXT), AID THRILLS) K01AOO TOR 1 


Then, mill rising, hi flew above Mont Hgel (eleva- 
tion 2 625 foil) Panning over the summit, he fkw 
to Is Tnrblt where he tumid ul a height of 300 feet, 
and flew baik lo hla starting tudnl The length of 
this flight was 22 mlnutca and It m condo. On Mnrch 
10th Rougler again flew around the Day of 'Monaco 
and on the irtli In mndo anolhei fliu flight of a quar 


Hgel (oleva- whether or not It started from the water Is not known more Information will 

unit, he flew as yet, cured by a party of four 

it of 300 feet. rt HtiiT ok TUt kabbk limao-AMorLAVg. Darrl), the guide who 

he length of Credit for produdng tho first aoroplane to rlao from Puts Lloyd’s claim 
*■ On Mnrch watir and fly mUBt appanutly be given to M lion r I 
y of Monaco Fabre, who, according to the French Journal L'Aoro, 

:lit of a quar guieocded In getting hla combined hydroplane and A ' 


ascent could be found on 
either of the two peaks 
which constitute Mount 
McKinley No records of 
hla wore discovered 
Various estimates have 


taln’a height W A 
Dlckoy, an American pros- 
pector, estimated It at 20,- 
000 feet and gave the 
I peak its present name. 
Robert Dunn, who made 
four attempts to climb the 
peak, estimated its height 
at 20,300 feet 
Inasmuch as the present 
parly was not properly 
equipped to measure tho 
height of the mountain, 
11s achievement la not of 
much scientific value 
Fortunately Prof. Her- 
achel C Parker of Colum- 
bia University has ex- 
pressed his Intention of 
climbing the peak regard- , 
leas or Lloyd's success. 
Dr Parker will approach 
the peak from the south- 
ern side, and will study 
the glacier and various 
phenomena. He will take 
with him scientific lnstru 
meats, by the skillful use 
of which undoubtedly 
be obtained than could be *e- 
unsdentlllo but hardy explorers, 
exposed Cook, la inclined to dis- 


ter of an hour In Ihi course of which lie passed 600 
feel almv t'ata Mat till following the rmkj short of 
tin coast In returning These flights of Rangier on 
Ills Volstn biplane ih monstrite that a considerable die 
gree or automatic stability ian he attained by vcrtlcul 
pariltlons Islai-on tin main planes, and quite dis- 
credit the i allied report Just received from France to 
tho effnt that the Votaln brothers have given up as 
Impractical their system of Inherent automatic atabll 
lty, and have adopted wing warping Instead 


Asiwaautlf News as Hosse sad Abroad. 

IJi mov'a KATA! AOCIDe.TT 

Besides the record flights by Rougler above Monaco 
Bay, Lc Blon, another famous automobile racing driver 
who has been flying a Bldrlot monoplane, made a won- 
derful flight above the Bay of Ban Sebastian, Spain, 
on the 2nd Instant lie started In a high wind, and 
made several circles above the bay at a height of 
150 feet, when suddenly the monoplane tusjied upside 
down, and fell Into lie’ shallow watir The Intrepid 
avlntnr was Instantly kill* d Ilia niaihlne, like that 
of th» Ill-fated Delagrangc was mind with b Gnome 
revolving cylinder motor of W hgrwpowor «• 


aeroplane to leave (he wafer and make several flights 
1.200 to 1 ,500 feet in length at heights of from 6 to 10 
feel lie experiments were made at the Port de la 
MMc ut Marllguea, a city near Marseilles. The first 
successful flight from water waa made on March Slat. 
k*w HBcoauH or kuiiiit with rAHasrcuMs. 

On the 5th ultimo Henry Forman broke all records 
ol flight with one nr more passengers by carrying Mr 
Hevardson, of the Dali) Mall, acd Mme Frank for 1 
hour, 2 minutes and 25 seconds. The performance 
was Accomplished with <a new and smaller biplane 
than he has been In the habit or using. Just a month 
later, on the Nth Instant, Da lei Klnet, a Belgian, 
broke the world s record fm flight with one passou- 
ger by flying s hours and 20 raln.-lcs at Chalona. Thla 
racord waa also mado with a Farmer, machine, 
a acw caoaa-ootnrrt* nncjnn. 

UmUe Dubonnet, on April 3rd, won tbs 100-kBe 
meter (62-mlle) c rose-coon try flight prise ottered by 
La Nature He mad* a flne flight from flavigny- 
aur-Orgc to FertAHt At bln (shoot 66 mUea) In i hour 
and 50 mlnutee 

kfiwt nr A esuevtjjm OKAgmu ta ruorrr. 

While precUsing at Pau with his BHrfot monoplane 


A new ayetem of electric lighting for theater scenes 
was tried not long since at the Imperial Opera of 
Berlin, and. It Is stated, with great success. It la the 
Invention of the Spanish engineer, Fortuny, aad uses 
an arc lamp as the sera roe of light The rays of the 
lamp, Instead of falling directly on the scene, are 
thrown against a series of silk bonds which are un 
rolled and set In any position by means of pulleys. 
The bands serve to rafleet the light and change It Into 
a perfectly diffused light The new method also in- 
cludes a sky wblch U formed in a quarter of a sphere 
and composed of a steel cap which la treated with a 
dead white coating The diffused light la sept into this 
dome and gives the illnaion of an unlimited apace. 
Another Interesting devise la used to dispense with the 
ordinary clouds which always hart a rigid appaaranoe 
to the audience. These now appear to be quite plastic 
and mobile. Such result is secured by the nan of 
mirrora which reflect palated emeus repnaautiag tho 
doadi. Whw the mirrors are rotated slowly, the 
ekmds appear to slowly move over Mia sky. All the 
present system la Worked from four email cabins which 
are placed in the auditorium. Competent persona in 
of (he opinion that tbs prim e t invention forms a 
aiderable pragma from «« artjatio as wufi it • $j(&. 
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An Automatic Projecting Lantern with Electrical Control 


BY JACQUES BOYER 


Hitherto It ha* been neetutry for a lecturer using through the rotor R, which consequently, 
lantern Illustrations to employ an oaaletant to operate Monies* By pressing the key a. the 1 ui 
the lantern and tnaert each slide at the proper moment through the rotor circuit In the direction Indicated by 

11 Moulin has Invented on automatic lantern (Klg. 1) tbo arrows, and by releasing n and depressing o' the 

which dispenses with the services of tlie assistant, current and the rotation of the motor are reversed 
The Ingenious mechanism which Inserts and removes The Imandeseent lamps L and L‘ are bridged on the 
the slides can be adapted to any projecting lantern 
and enables the lecturer, by pressing an electric but 
ton on the platform, to show nny picture at *111 The 1 
Invention will bo especially serviceable to teachers, as 
la shown by Fig 4 The pictures can bn thrown on 
the white wall of the class room, and If a powerful 




The average tlmo of nigh water at places 
clflc coast of the Central Amerhan latlimi 
hours after tho moon s meridian passage 1 
Tho average time of high water at Colon 
utPB, and at Oreyionu one hour after the m 
dlan 1 menage at Colon In other words, as 
Panama are nearly on thu same nx rldlan, 


1 of these Isthmian canal routes, but 
Ide ranges from 10 feet above to lu 
eea level, while at Colon It only 
8 Inches above to 8 or 8 Inches twin 


the tension of the spring r (Klg 2) Tile drui 
turned by a small electric motor, by means of a 
gent screw, and. as It rotates. Hie slides are lire 
successively opposite the projecting len» In 
operation the flexible con 
voyor carrying the slides la 
taken up from a box behind 
the drum and delivered to 
a receiving box beneath tho 
lantern 

The motor Is ahuut 
wound, so that It can be 
reversed by reversing the 
current In the armature 
coll*. In this way a slide 
which has already passed 
the lens can be brought 
back and projected again, 

If desired The electrical 
connections by means of 
which the apparatus la con- 
trolled are shown diagram 
matloally In rig 3 Be- 
neath the locturo table I* 
a switch /, th# closure of 
which sends a current 
through the electria arc A 
of tbs projecting lantern, 
and also through the field 
culls 8 of the motor, which 
are connected In parallel 
with the circuit containing 
the are and 1U rheostat 
On the Uble are two double 
contact key* a and s' The 
upper contacts ot these 
keys. 1 and 1', are connected 
with one wire of the gen- 
eral circuit, the lower «n- 
tacts. I and r, *iw con- 
nected with th* other wire, 
and the fixed ends of tbs 
keys are oenjuded, re- 
spectively, with tbs two 
brash** of the eommntstor 
attached to th* voter or 
snoatuM s of th* electric 
motor. Hence, when neither 
fc*y U d epr e— ed. both 
brash** ant lit coaneetien 4.-A ) 

mtk tho mu mate wire, 

. Hi ho enrrat flow* 


I , Fig. l.-An automatic prqjectlng lantern. 

keyH to diminish sparking but tlu y also w rve another 
useful purpose When Ilia key <1 la partially depressed, 
so that It dons not touch cltlii r < ontau, the rotor clr- 
) tull Is completed through the lamp L, which greatly 

Increases the roalslanee of the 1 In nit, and the mr- 
' rent flowing through the rotor Is further diminish) d 

k by more thnn tine-half by the shunt ulftd of the lamp 

// Hence, the motor Minis so slowly thut It Is nn 
r slide iH»y matter to stop the desired ttllde exat My In front 
of the lens, by n leasing the key a at the pro|H r mo- 
ment Neither of these elfetto Is produced when tho 
am Is key « Is fully depressed, bt cause the lamp I, Is thnn 
a tnu short clrt ulted by the key and the resistance of the 
■ought tire ull le thus inado so smnll that very little rurrent 
this Is diverted through the other lamp A slow uiovt tut ut 




wiling fur automatic prefect nr. 

at Brito or Ban luan del 8ur tl 
xtreme from 4 fed alum to r < ft 
I, while at Gnylawn It rongts It 


lc Pat I fit to llm Atlantic at tlu 
tho Pailflt lernilul, and Trom 
the At lull f 1c to tin Pacific 
at lilt Union of low tide a! 
the l*ot tar ttrmlnl 

In aiiHwt r In the HiaelHt 
question AsHiimlug that 
the I'm Hit tide rises about 
8 fe* t suppose It to hi high 
tide at Ban Tuan di 1 Bur. 
Nicaragua, at noon stand 
ard time, what would la* the 
approx I mat e dlfTcnmi) In 
lt>\ 1 1 of the Atlantic nt the 
snmi time sav nt Orry 


&$. 1— A Min Illustrated by 'the automatic prefect or, remtiollrel by tbe lecturer bnsself. 

a mwura ifftuim m rawxcrus nomn, 


alleg'd general changes In 
the rllmafe owing to the 
settlement of tlu* rountr/ 
t>r Shaw Is skeptical He 
ttlalPB that he has observed 
that the fienple of all lot all 
ties are under the Imprest 
slon that the climate of 
their district Is mitb rgolng 
a change Tht himIhMih do 
not however tsar out Mils 
Idea Then are ost Ilia 
tlona but no i>eriiianent 
changes In tbe climate 
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INSECT PL5T5 IN HOUSE AND StG 


Insects as a tlm feed lltornlly upon anything and 
everything from whlrii nourlshim nt may bo extracted 
by Ulut of strung Jush haik.d up by equally strong 
dlgi-titluns A HuIwUinn may be ‘bone dry, 
uh hard ua r<xk and In cvtrv 
long an Uh origin to traceable to tno 
m, I iim I in iigitiibli kingdom at least 
oin in ni probublv wry many kind! 

Mill iind In It the wlurcwlthnl of 
■ m hum And tHiniiHi they ore oranl- 

in ilu fullmt sense of the word, 

in nli rnuk hh I he worst pesta wltb 
uiiiih iMIlnd man hag to contend 
vi In l In r IiIh < ailing be that of a pro- 

a dlHwimlnator of the necee- 

hirliH mid luxuries of life Much has 
In i n aril ten respecting the dopredo- 
llonH Ilf lose* ta Everyone will prob- 
nlih know Hometlilng at least of the tax 
ahull line been Imposed upon the ex- 
i hiijner of this country by such iOMeets 
uh Hu ('dorado beetle and the "scale” 
nr Mu orange groves Out It Is with certain peats 
f.hlch while less devastating tn their activities, affect 
closely i he Individual comfort of our readers that 
the wrlli r proposes briefly to deal In this place Prob- 
ably few people realign what a number of Insect pests 
nro to lie round In I he ordinary bouse ot larder In 
seels penetrate the vary fabric or our dwallfng places 
— that Is, so far as the woodwork Is concornod They 
burrow Into our furniture and our books, and ron 
hu me by slow degrees the very carpets on our floors 
nnd the clothing In our rlosetB and presses 

Among the most widely distributed of these domes- 
th pests are certain tiny beetles of tbo genus Annblum 
Their nn< estral homo was In the woods and lanes 
where they are still abundantly represented, frequent 
Ing the dond branches of trees and shrubs. They 
have, however roreed an entry Into almost ovory old 
house In the land, os well os Into many a modern 
(■welling, where they accomplish considerable mischief 
by boring Into and consuming furniture, beams and 
woodwork In general This suctossful assault of our 
houses must have been aecoilipllshod many centuries 
ago, for ono of the commonest species was dubbed 
‘ilomi nth-urn ' by the old naturalists and Is so called 
nt the present day This Insect Is barely one-sixth of 
on Inch In length, grey brown tn color, cylindrical In 
shape, with Its head hidden In, or overhung by, the 
thorax Tbo tiny gnihn are naft-bodled, with hard 
heads and— as Ihclr work bears witness— powerful 
Jaw* It lM not difficult to doteit the presence of theoe 
grubs In woodwork Bupposo that you have a valu- 
able Chippendale chair, and that you notice beneath 
II upon tbo floor, certain little heaps of yellowish dust 
Inspn tlon ol the chair Itself reveals minute holes 


BY HAROLD BA5TIN 

scattered shout the surface of the woodwork— much 
as though the piece of furniture hod been "peppered" 
from a distance with a charge of dust-shot. These 
signs are Indisputable evidence that your chair Is 
way uninviting, yet so beetle-riddled, and unless by some means you cut 




contrive to dislodge the pests, they will slowly hot 
surely reduce the woodwork to dust and chips 
When once u piece of furniture Is assailed by Aao- 
btim. It Is s very difficult matter to eradicate the pest 
Several methods have been suggested One plan Is to 
place thn piece of furniture In a refrigerating chamber 



for a week or two, and thns attempt to kill tbe I 
and their grubs by cold It Is somewhat doubtful, 
however, whether evou this severe ordeal will destroy 
all the beetles Another way, and probably a more 
effectual one, Is to place tho furniture— first taking It 
to pieces If necessary— In a hot chamber or oven, and 
there bake It for twenty tour hours or more If the 


tmpentm ha kept h lotto above that ef MHag 
water, not a single beetle wiU be alive whan tbe bak- 
ing la over. Often It would be Impossible to adfe 
either of these method s , and In snob eases the hast 
plan It Ant to plaos the piece of turnitnn in n very 
hot roam for boom hoars, then to tar 
feet, by means of n very floe-meed 


creosote or cyanide of p 
ao many of tbe tiny “worm holes" as 
can be found on tbe surface. Then re- 
move tbe furniture nt once to a sold 


to bo drawn Into tbe Innermost re- 
cesses of tbe burrows. Finally, the 
boles on tbe surface should be stopped 
up wltb paraffin wax 
The various species ot AnpMuei, and 
their bigger relatives of the genua 
Xcttobtnm, by no means oanfine theta 
attacks to furniture The whole wood- 
work of old bouses has been so completely riddled by 
their borings ta to render the structures unsafe. In- 
deed, e beam that has been tenanted by these Insects 
for a number of years le little better than an outer 
shell containing a mass of wood -duet A photograph 
showing damage done t( 

Xrftobium. by the way. Is tl 
while AnoWem also Is In the habit of making a top- 
ping sound The nocturnal tapping of theoe Insects, 
distinctly audible In a room whore there to an other- 
wise complete abeence of notoe, has for many cen- 
turies been regarded by the superstitious aa a warning 
of the approach of death. This uncanny Interpreta- 
tion of a mysterious sound to scarcely surprising when 
we remember that only In recent years have natural- 
ists discovered Its true cause Tbe little beetle hoi 
been found In some secluded spot, jerking Its hard 
head at regular Intervals upon the surface of the wood 
beneath It So far ss can bo told, its Tappings con- 
stitute a kind of courtship ritual Obviously they have 
no connection with the latter end of mankind Bo that 
the old "death-watch" theory bos been exploded! 

While apeaklng of these battles, the writer may 
mention another Insect known as the "book-louse." It 
to very minute, soft, and wingless. Its color to that 
of pale amber, while It to not distantly related to the 
“white ants” of tropical countries Atroput dlvinm- 
toria, to give the book louse its scientific name, to very 
common in old houses, especially If they are damp 
As Its popular name Indicates, H may bo found among 
old books and manuscripts, where It seems to browse 
upon the surface of the* paper It has also been 
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WPaterit m 

ffgt- Department^ 

tnounoor oovhrottior urn on arotil 
nuuR 

It la estimated that our annual fire loss, and the 
•am upended for tire pro tenllon. etc., represent 
an annual mm that lu approximately equal to 
the coat of building the Panama Canal The public la 
awakening to the 


both the riba and the lath belna made from the aame 
•beet of steel The object of tho rib* la to give auffl 
elent stiffness and rigidity to the btb, to that when 
used In walla and part ltl cma no studs, auch ai are 
required by the ordinary plain lath, will be nocca- 
aary When It li used aa relnforcoment for floor and 
roof slabs, no wood centering or falaowork la re- 
quired, for the riba glee tho required stiffness. If 
tbta abeatbtng la uaod for partltloni, It la morely 
necessary to provide a faatenlng at the floor and tho 
tolling. The aheeta aro then act 111 plaoo anil tho 
plaatcr applied directly to both sldos. 

For Hidings of faotoriea and ilmllar one and two- 
atory bulldlngi, a framework of atee) or ronirnto |i 



ginning to realise 
that the beat way 
tp guard them- 


extlngnlablng Area 
and burden them- 
aelvea with heavy 
Into ranee, aa to ao 
erect their build- 
ing! that It will be 
difficult for a serl- 
ona flra to origi- 
n's. ‘tapolilble »*** U,epU- " to * 
for It to obtain a 
aerloua hold upon 

the building Tho growth In favor of Un-proof eon 
•traction has been Indirectly stimulated by the growing 
price of lumber, the advance Laving been bo great that 
for soma forma of couatruutlon there la but little extra 
Initial coat Involved In putting up strictly flreproor 
oonatruotkm. Indeed, from an Investment standpoint 
It can be demonstrated that tho fireproof building la 
the only really economical building Tho Having In 
the coat of Insurance, reduction In depreciation 
charges, the guarantee against interruption of busi- 
ness by Are, combine to make an unburaablo building 
the cheapest In the long run 
Tho phenomenal development In reinforced concrete 
conatruCtlon must bo regarded a* ono of the moat six 
nlflcant movements In tho brood Hold of architecture 
and engineering It la not too much to claim that 
the lion’s share of Improvements In this direction Ih 
to be credited to Amcrban englm-em The export 
mental work on eamplA structural members, and espe- 
cially upon beams and columns, has led to a pretty 
thorough knowledge of the true principles of con 
st ruction to bo adoptod for reinforced concrete when 
used In inch members, and tho lntrodnctlon of a 
reinforcement designed to adequately take up tho 
•hearing strains, as supplied for lnstaucu in tho Kuhn 
system, has made It paoslble to produce boa mu, gird 
ers, at lingers, and other membora subject to bending 


ATTAflURVT FOB WOODWORMS HAQRIHS. 

The accompanying engraving lllustraloe an altauh 
tuent for woodworking machines generally known as 
raulders or stickers used In sash and door factories for 
cutting rabbota and moldings In the parts to receive 
the pauols. When a door la to be provided with a 
pane of glaaa. It la usually necessary to rut away tho 
molding or rabbet at ono side so that the glass tan lai 
Inserted when the door Is completed and be held In 
position In the usual manner by means of putty In 
order In avoid a second him ration to cut away tile mold 
lug fur this purpose the auxiliary cutler shown In 
tho accompanying engraving la provided Tho auxll 
lury cutter Ih arrangod to Is- moved axially Into and 
out of oimrallvu 
position, an that 
when It Is no long- 



I UUi us! plutor psiUUon. llulUlog t root of rvtnfoTOHj cuucroUi co 

nu-rsoov ooritsvotior 

provided to which tho sheets are attached IJnea of nnd a pair 

supporta are provided, about six feet apart aatl tliu lion Th< 

Ilylllb is pro|icrly fastened tu thim The tram- work (onHials pi 

Is ilmllar to that which would Is- provided where with a pul 

tho ordinary wood sheathing or corrugated Iron Is tlm atixilU 

used, except that the girts can be placed a greater that It tie 

distance apart. When the steel baa been properly The shaft 

placed a special stucco plaster Is applied in two coats joke and 

Whure the system la usi-d In connection with floore ho an lu I 

and roofs, supports are ordinarily provldi-d about flvi 
foot apart. Tbs.ahoeiB arc luld directly over tho sup- 
porta with tho lath faro downward All that is nm cs- 
sary to comploto the work Is lo put In the concrete 
on the upper sides of the sheets to the required llilck 
ness. Only a aufllclcnt amount of concrete will flow 
through to giro a thorough clinch on tho steel This 
leaves a roughened surface on tho underside, vhtch 
provides a satisfactory key for tho plaster applied on 
tho rolling below By use of reinforcing materials 
similar to this, nearly every type of bnlldlng nn mat 
ter how small, may be built fireproof at a cost very 
little greater than the ordinary wood framing 

IWBOTID IL1VATED RAILWAY OOMBIBDOIIOlf 

The combination crons tie and "block" lie toist ruc- 
tion shown In the accompanying drawing has fur Its 
objoct to reduce the nolso of elevntcd railroads uiid 
Increase the light tu the 




Intensified by the Inefficient 
Stem* S S' support of the rails st surb 

IHS fgn points, Should tho three 

"C IBB wS “block" tie* bo removed, 

letting the rail free of sup- 

k - i ug~r 1 port, and a wheel be rolled 

§ oTer the rail, the vibrating 

t AArr/av cr notae would be very groat 
•dteww— - s^p-sm-ws^ B y Inserting "block ’ tics 
■ ptriOYD XL1TATKD RAILWAY OORTTROTTIOR between, this noise Is dc- 

ersaaed tn proportion to thu 

stre et *. Wboaa strength can be determined with do- number of tie* Inserted nntll when a continuous sup- 

peadabW aocaraoy. port la mads the noise la reduced to a minimum It 

Mi hr elite with the development of reinforced Is but natural for engineers to copy precedent*, and 

ooMfeta members, sooh as ere suitable to what might for this reason the usual system of crow ties, 

be oalled the skeleton frame o f concrete bnlldlng, which, by a process of ovolutton, has been found 

atpek axp h ffiUn a nh rt work has been done In producing most satisfactory for a rood constructed on the ground 

Atnttabie hum of walltng or paneling, for fill In* baa been adopted for elevated railroads, with the result 

ta" the tread ogsa surface rep res en ted by the wall that aa e xce ssive amount of noise la produced when- 

gpaoaa, the floors and the roofing. In the accompany- ever a train pease* over the rails, and the street la an- 

lug ntuatraUona we shew what Is knows as the Hy- necessarily darkened by the multiplicity of cross ties 

Mb method of steel sheathing, which la an Interest- This proposed system of building an slanted railroad 

lag qUM of development along this Use. It consists has ban suggested by Mr Carl a. Klok, of l»S Colum- 

apfete! tttt stuteaed tr rigid high rihx, bU Avanu a, Chicago, Hi 


abutting cud* of two rcvnlulilc nliaftH Briefly thu 
device i onalstH of n key nnd a slcive wlilih wrvcH 
to hold the key In plan- while a second locking key 
serves to retain tin slrovo In position over the I wo 
shafts A* shown men dtarly In the hciUuiihI vb w 
Fig 2 and In Ftg n, a ki yway Is < ut In i-hlIi shaft, 
and a pit or rn-cmi Is formed at tin cud of thu 
keyway Thi shafts are turned so that the two key 
ways are In alignment and flit n a key of tho form 
shown lu Fig 4, and Indicat'd at A In Fig 2 Is 
fitted Into tho koyway The key la provided wllli 
logs at tho end adapted to tit Into tho pits of ilu 
keyways Before bringing the shafta together, a uli cm 
C la fitted over ono of them This alcove as shown 
In the eroae-wctlonal view. Fig t Is formed wllh 
a key way adapted to fit over tho k. y A wlun li lx 
moved over the abutting onda of the shafts Tn Imhl 
the sleeve In position, the key D la ured This ills 
Into an exterior keyway In the sleeve r and Is pro- 
vided with a pair of luga S whlih pans through tin 
sleeve and into the two abafta A nn w t m rv<n in 
bold tho key O to the sleeve C In this manner the 
two abafta are rigidly connected Owlug to the largi 
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diameter and massive construction of the sleeve 0 
and owing to tin manner In whith fin two keys aio 
Interlocked the coupling ban a Htr iifctli -qnu) to that 
of au> portion of either shall Mb n the shafts arc 
tunpltd they ,*n In 11 lfle nllhnn it with *«h other 
and It Ih Imposslbl to turn on sh ift r latlvily to the 
ether xi pt ly n f r sufll I nl to m illlat them to 
a lonsldrrab) xt nt Ai» nl on this coupling ha* 



A IT 10 It Q SHAFT OOUPLOtO 


I n incur 1 ly Mi Willi tin F tlaum of 2802 Oedar 
Street I hlladili bla ta 


* UV ITITIK F01 HIGH T1XSI01 IMULATIOM 

A | ate lit 1 ently Ihhi d to U UIB HUlnb rgil of 
Urooklyn N Y tuvira a noicl and Ini] roud system 
or Insulation roi high 1 ol< ntlal 1 In tile conductors to 
bi used In varlons illations and for various purposes 
suili is pow r ti nnamlauli n and ror guy all s or car 
bhs imployid aa stavs (01 ttwcib or polls musts 
and ullitr uuppoilH umd In tireless teligrnpliy imd 
telephony as will as In regulai commercial work It 
markH a radii al dtrmtire In Lho divilopnnnt or In 
SUlator systung 

I he system ompichonds n * rl h of Insulators prt 
rerably or a thimble type and a mil a of other Insu 
atom of h roil l>|i the tblmhli tyji Irsnlnloia U Ins 
alt inaUI M II h tin rod ty| liiuilatom and togitb r 
theiewltli forming a II slide cbiln of parts which may 
bo ixttnded Indi finitely 

lho under surlnte ot tho thimble ty pi tnnulatois 
will be of t nurse at nil times lompiratlvi ly dry 
Lach thin bl ty|H Insulator aits like an umbrella tov 
verlng the upp 1 md of the rod typi Ins ilator tnlow 
It and connected 
then with thin 
by kicplng It dry 
under tlie most 
unfavurnblt 1 on 
dltlons (as for 
Instance when all 
the Insulators are 
subjttted to the 
aetlin of a dilv 
lug tain) hence 
the croup of In 
Hiilatom must al 
ways afford ado- 
q into lusulallon 
lur all practical 

I urpows 
Hits system 

will practically 
pi 1 vint toakagn 
nud undesirable 
giouurilng ot the 
c u 1 r 1 n t either 
front londurtors 

II from support 
11 g stiu tuns for 

In this system 
Hie vutioua paits 
11 ay bo noddy 
drtaihid and re 
llaud by othsT 
I arts and I be 
total number ot 
parts may be In 
1 reused or dim 
Inlahed at will 
after the original strut ture Is built this feature being 
especiallv Important In Instances where atti r the In 
stallntlon of a nidu for tin voltage Is to bi Increased 

Not tin liiut liui itai t ftatun of thi system is lho 
Hi vlblllty ut lbs h lu 1 1 units and thut the strmtun 
as a whole whin 11 <|»nti n Is mil r spring len 
slon Ihinbv Instil Ini. n 1 11 less 1 slllimy m lb it 
till I nmplctt sliiiitun Iw r II v d 111 all uf Its parts as 
sill is la Its entirety from the 1 ffeits of sudden and 
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Ad Inventor has recently struck upon tba staple 
Idea or using coins to weigh letters, so that tbs value 
of the coin will represent the value of the stamp that 
must be applied to the letter A simple beam aoale Is 
used provided at one end with a dip for bolding 
the letter and at the other end with a dip for bolding 
the coins If the scale is to be nsed 1ot flrst-dasi 
mail the rates for which are two cents an ounce tbs 
fulcrum of the scale is ao placi d that a letter weighing 
an ounce would be Just counterbalanced by two one- 
cent coins In the other clip As shown In our Illus- 
tration the scale beam Is msdo of sheet metal bent 
to channel form with the ends turned over and termln 
sting In kulfcidged pivots on which the letter and 
coin clips arc suspended A detail of one of these clips 
le shown In Fig 2 II Is made of a single piece of 
metal bent to faira two Jaws which may be roughened 
or crimped to provide a bettor gripping surface At 
the upi cr 1 nd of tbe clip are two ears bent upward and 
provldid with apertures to receive Ihe pivots of tho 
stall beam A ball shaped handle serves as a fulcrum 
for the scale In order to adjust the si tie accurately 
a metal poise Is provided on the under side of the 
sc all Is am Tht scalo beam Is formed of two ears 
which pass through s slot In the poise and are bent 
heck upon It to hold It In place as Indicated In Fig 
J The poise may bo delicately adjusted to bring the 
scale to a correct balance The Inventor of this Ingen 
loue letter scale Is Mr Willis J Fink, of Elk Point 
Bouth Dakota 


1ILXT TAX VS AMD KUfl FOX FtfKPI 

The dcvli c which Is Illustrated In the accompany 
lug 1 ugravlm. Is adapted particularly for use In con 



■mru lxttxx kali 

nu linn with water pumps In boats Lhn object being 
to strain Hip watu that Is drawn In by the pump 1 he 
strainer Is provided with a special attachment whereby 
It may bo cl ansed Instantly while the valve Is In 
aorvlie Thi body of the valve hi indicated at A In the 
Illustrations and Is irovldtd with a branch B whereby 
It may bi lonnutiri with thi pump Tbe lower portion 
of tho body Is enlarged to form a valve ingi C Screwed 
to the cage Is on 11 tension member D whlih at Ita 
lower end la f 01 mid with a screen » A valve seat 
plate F Is secured In the chamber 0 and upon II rests 
the valve (1 I uga H In the top of the chamber 0 
servt to limit tin upward lift of the valve 0 Passing 
centrally through the valvi and casing Is a rod J 
which at Its lower end Is lilted with a pair of blades 
A These are adapted to be pressed against the outer 



surface Of th* sonao a aider tension of • ooll mrteg 
h By rotating tba rod / th* blades X ars caused to 
scrape tbe screen M, nbd thus remove any dirt that 
might dog tbe openings of tba screen. Hr OlotE 
UUyman, of Potlatch, Idaho, has Just sseusd a pateat 
on this Improved Inlet valre and screen 


in Us present perfected tom owes so much, was WU> 
The previous 'hit or 



persoded by the Taylor 
patent of Juno 20th 
1888 (No 878) In whleb 
the essential feature 
waa the valve allowing 
tba emission of con 
sumed air without an 
Influx ot water Previ 
011 s to thla time there 
bad been the diving 
cheats and the diving 
bell of which the 1st 
ter Introduced by 

0 met ton in 1778 was 
the safest and most 
practical device for 
submarine exploration 
The diving bell has 
been developed along 
side of the diving dress 
and la still In use 

The general appear 
once of ray lor s diving 
armor was like that of 
a knight a ault of matl 
except for a prominent 
bulge In the body piece A large pipe coming down 
from the surface and penetrating the body pleoe 
at the bulge supplied the fresh air while a short 
pipe entered the body place on the other side and 
was provided with a valve which carried off tbs ex- 
haust Although diving armor has now reached Its 

1 crfectod state this valve has never been materially 
improved upon The accompanying Illustration Is ro- 
I reduced from Mr Taylors patent 
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AX ntPBOVXD T0XA000 TOM. 

The principal objection to a tobacco ptpa as every 
smoker knows lies In the fact that nicotine aeoumu 
tales to such an extent as to partially clog the stem 
snd detached particles of the distasteful drug are 
apt to bo drawn Into the mouth The saliva la also 
apt to How Into the stem and collect there To obviate 
theso disagreeable features of the ordinary stem many 
Inventions have been made designed to trap tbe saliva 
and the nicotine Tho accompanying ongravlng Illus- 
trates one of tho latest Inventions along this line 
1 he pipe bowl 1 b provided with two openings one 
above thi other and these are adapted to communi- 
cate with two t hannela In tbe stem The stem Is pro- 
tided with a core pteie in which the t hannela are 
formed The core Is indicated in the rross sectional 
view Fig 2 and Is shown In full In tho large view 
Fig 1 The upper channel extends the full length 
of the core and through this the amoke Is drawn 
Near the inner end of the stem tho core la provided 
with several duels oxtmdlng downwardly and rear 
wardly to tho lower channel ot the core so that any 
nicotine or solid and liquid particles drawn ap with 
the smoke will be trapped by tho duets and will seen 



mulata in the lower channel It will be observed that 
the lower channel does not extend the fall length ef 
the eon, so that t Is lmporoftt* to draw any of tho 
nicotine into the mouth At the opposite end of tho 
core a chamber la formed In th* bottom of th* oore 
Piece whleb oommunlentee with th* nooks ofaauael 
near the mouthpiece Thi* serves to trap the laltva 
that may rotor the smoko channel Th* stem of th* 
pipe Is Jointed near the center so that tho outer sew 
tton may to removed and th* oar* pleoe withdraw* 
to the purproa ot claaaetag th The Inventor # thte 


















f^r-uthte 

® ■ raa raw. Mcnun wm 


Engine and Foot Lathe* 

MOHMt KtO» OUTFIT*, TOOL* »»0 

wmn *c*t match mu* mr 

*OMM*MO, 0*T*kO*UI FHI 

iiMtrua uithi h. in osfceri m. c umi— u o 


VeederGointers 


Mm 



gm x*n» — — 

41 GRINDER 

as 

AluJnma Can Be Soldered 



V ■stT 


SmJfytfm cfroabr & 



PHOTOGRAPHERS 


-'Pw*pt*fc «** ». *rp"-,.yi ■! ;|i. 
**xl Kcyfro have'it'sSoKw 

-ATER. TU aUi •dbAalr. 




aww> ia \Nl 

RAPHY 


mm mm «, fpum 

(0««Wm 4 n#« 5 vfl 

mac My imm l* cwuoni tt.ii 
tbla piece, however, ta that tt fr gal*# 
be capable of making a regular tayptdff 
noise which la audible to raaahtad. ""Ms, 
extremely email alia, and the sor t n ss* at 
lta body, make It difleuK to «td*ntin£ 
bow tbla noise eaa be prodoeod, but 1 
■Ire tbe fact on the authority of an «mt> 
cent observer Before leavlnf the bore 
Ins beetles of the senna AaoWs* me* 
tion abonld be made of the specie* 
known popularly as tbe bread or paste 
beetle U pealoetim). It la very com- 
mon In houses and pm e eaaea a voracious 
appetite Moreover, It cannot b* termed 
'dainty,” for It appaara to eat almost 
anythin* which It encounter*, from dry 
wood to Cayenne pepper, although It 
teems especially to appreciate bread, bis- 
cuits or other concoction* In which floor 
and water are the cblef Ingredient* It 
la often moat destructive to tbe stored 
soode of merchants, at well as to the 
stocks of grocers and chemist* Two of 
tbe photographs here reproduced show 
samples (1) of marcaronl and (I) Sin- 
ter riddled by thla peat. I have also 
known It to feast upon dry capsicums 
Tbla Insect, too, has rendered almost 
worthless a stock of boots and shoes 
which, before the advent of the pest had 
been valued at many thousands of 
pound* This happened In South Africa, 
although report* or damage have also 
*■ — received from manufacturers In 
parts of the world Paste had 
ised In making the boots, to fasten 
linings and leather together, and In 
devouring their favorite dainty— I a , tlie 
-the beetles had perforated and 
damaged tbe leathor ao as to reduce It 
literally to rag* 

so-called paste beetle, moreover, 
probably the worst offender among the 
enemies or book* It get* Into 
libraries, and Its grubs gnaw tho 
or ibe pages and drill their tun- 
from cover to cover of tbe volumes 
ibotogmph reproduced here will 
ome Idea ol the serious damage of 
this pest la capable, and may 
as a warning to all lover* of ‘Brat 
»■" and other costly tome* In 
past many valuable bonks have 
rendered almost worthless In thin 
*r while there Is a ca»a on record 
"‘eh iwenty-soven folio volumes, 
aide by elds, were perforated 
light linn by one iaoMsn grub 
; worm " Its tunnel was so per- 
fectly drilled that It was possible to pass 
a string from one end at It to the other, 
and thus lift up the entire set of twenty- 
seven volumes at once These grubs have 
also been known to tunnel through sheet- 
lead when this ha* come In tbulr way, 
a fact which bears witness to the hard- 
ness of their heads and the strength of 
their jaw muscle* 

Probably few people, save thoae who 
dabble In natural history, are aware that 
a small moth— one of tbe Jflero-IrpMop- 
fero — Is held In dread by wine mer- 
chants and cellarers In many part* of , 
the world. iJirgc numbers of wine cel- j 
lars are affected by this pest, and lta 
depredation* represent an annual 1 m 
W hich must run Into many thousands of 
pound* Of course, the moth Itself la 
harmful only as the progenitor of hun- 
gry caterpillar* But It appears to have 
renounced the traditional *lr-aDd-ean- 
Ugbt habit* of moths In general, and to 
frequent by choice the gloom or subter- 
ranean vault*. Here the female insect 
lay* her eggs upon the corks of wine 
bottle*, and wbta tbe tiny caterpillar* 
batch they barrow Into the substance of 
tbe cork, just as tbs caterpillar of the 
.big goat moth burrows into the heart of 
an oak ar as apple tree. 

Tbe pretence of the wine-cork pest le 
man! tested Is an accumulation of cork- 
dust and refuse ("fra**") round tbe ex- 
posed port ton* of tbs cork. This ac- 
cumulation may be seen in one of the 
picture* he rewit h. Later, if tbe grabs 
an a sm ir es* , - tbs cork Is so tunneled 
that the wins a re»a" O H bsteg tts g» 




delra ,*nd, ehampsvve 69** 

“aM Sr# «** 
o artts are , not ao badly taakth* to # 
prodtio* uUagt, tbs wtas usually hungup 
tainted, tad it tho* rendered ralMtosk, 

Bveo new cork* hi store ar* some- 
time* injured by tbs ealsrpUMr* at a 
moth, though In thla tnataaoe the tast* 
appear* to ha a recently acquired on*. 
tor the insect la question la really the flg 
moth (XphMti* jbwsOa) As Its asst* 
Implies, lta oaterpOlare teed normally as 
dried figs. Bo prevalent Is this pegt that 
it may almost fa* described as a ecaamoa 
object of the dessert table, for taw flgs, 
save the most recently Imported, an 
quite free from the small white grabs of 
this moth In ne— In* It im» fa* f* 
marked that this insect U also knows to 

But whUe the flg moth acoompUibre 
no email amount of damage, Ms depreda- 
tions are far leas serious and wide- 
spread than those of Its relative, tbe cod- 
lln moth. This la another of thoae In- 
sects which come unbidden with tbe 
fl assort. I *m able to reproduo* a photo- 
graph which give* a good Idea of the 
damage done to an apple by this pest 
The raader will observe that the cater- 
pillar coniine* lta attack chiefly to the 
center of the fruit, where It feeds upon 
the pips and core. Sometime# a most 
delicious-looking apple, apparently per- 
fectly sound, proves to be full of rotten- 
nee* on being cut open. It may be that 
the reader ta wondering bow the cater- 
pillar got Into the applet, just aa George 
IV ta said to have wandered how apples 
got into dumplings. The facts of the 
case are aa follows: Tho little codllb 
moth Bios about at dusk In orchards just 
at the season when the young apples are 
forming Bhe visits one fruit after an- 
other, and lays an egg In the "eye” of 
each When the egg hatches the minute 
caterpillar barrows Into the heart of the* 
apples, making a hole so small that It Is 
unnoticcnble when tho apple attains Its 
full slxo Thun ta provldad tho phenome- 
non or a hungry grub consuming tbe In- 
terior of an apple which, to all appear- 
ances seems to bn ns Inviting ns any of 
Its nolghbnrs 

When the grub ta full fed It bores Its 
way out or tho apple, and eventually 
spins a cocoon of rough silk In a crevice 
In the tree trunk, or on a neighboring 
fence in which It changes to a pnpq. 
Despite Its name, the codlln moth does 
not confine Its attention to any particu- 
lar variety of apple, but attacks all the 
best kinds Indiscriminately It has at- 
tained a very wldo geographical range- 
having followed the apple tree, so to 
speak, all over tho world. It has called 
forth the maledictions of apple-srewere 
In France, Germany, Orest Britain. Can- 
ada, Australia and Tasmania, as well as 
In thn United States In Tasmania It 
has been so troublesome that the legisla- 
ture has thought It neoeaaary to pass an 
set for lta suppression 

Tobacco merchants and manufacturer* 
are sorely tried at time* by the activities 
of a beetle known to science a* T+*t- 
lx term a teitare a. Thla insect baa ac- 
quired tbe habit of feeding upon stored 
tobacco. It la especially Injurious to 
cigars and ctgarettas. Photograph* show- 
ing example* of Its work ar* reproduced 
herewith. Tet another beetle attacks 
notrees*. coflee berries, and certain kinds 
of spires. The annexed photograph shews 
ns a sample of Jar* coffee, arena flftsan 
yean old, almost every harry of which 
has boon bored by this past ■ Fortunately 
the attacks of thla Metis do not off tot 
the quality of the code* When ground. 
Neverthetaa, It 1* quite certain that who* * 
buying oM coffee one bays also a oertgin ' 
amount of ground-up beetles— *a<5 this 
fact may be displeasing to many. Tat if 
om ware to avoid food at beverage* aha* ' 
ply because ms doubted thdt fr ee de ft \ 
front conta m in ati on . by insects, #*.>, 
would eat and drink very Mttte tadaadl ' 
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“Wa B*U»* Honuty u tha ONLY Policy" 


TIKES 


WE SHOULD LIKE TO HAVE A HEART-TO-HEART TALK 
with every user of automobile tires, because no fair-minded thinking 
person could hear our story without becoming convinced that the 
riatma made for our products arc honest claims, that Fisk Quality 
Tires and the Fisk Removable Run stand for all that is Best in this 
equipment so vital to the motorist 

OUR STORY IS A SIMPLE ONE WE ARE HONEST WITH 
THE PUBLIC, honest from the time we first purchase our rubber 
and fabric , ho st eat when our workmen begin to shape them into tubes 
and casings , honest in our testing and inspection through each individual 
stage of manufacture , honest in placing our tires in the hands of users 
by providing for distribution through our own branches and reputable 
dealers , honest in making fair adjustments when some tires, in spite of 
rigid inspection, show defects when put to actual road use. 

Vs Hits hares That HONESTY Ii The ONLY Policy Os Which The Manfactee Of 

Tins Cai Be SscctnMy Cosdscted To Tbs SstUsdiss Of Msksr Asd Cssssmt. 

THE FISK RUBBER CO„ Dept U, Chicopee Falls, Mass. 
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’i AUTHOR’S NATIONAL EDITION 

I ebty , 25 Beautiful Volumes 

Kiimlri 1 *' »M«w Mark Twain i» the youngest man of hn day All his hooks arc imbued 
Uwmiuiv iiawK * lv, ' r ^ w w|th h „ 8pint — t j, ey are ncw book,, to own them is always to have new 

5±JTS*rSat 1 *' U " nrrt ’"' 1 Eli® hooks, a fountain of youth They never age because humor, kindliness, and 

wiiMr^Mrt riSen’ nt,H nvj So truth never grow old They are books for young people of all aces 

Water nirrj Dt imi%u r^ysttfEui * f r A^HimII BM WO 

« Special Features of this Edition 

nirt. SvI Hi Mark Twsm himself has written a preface to the edition Brander Matthews 

W ^riSlut“” tar,r '' fur "" ter * «i6,m IMS written the biographical criticism of Mark Twain and his work There are 
aaLriSfT w e”'iw.'. on portraits of the author from photographs and paintings taken at periods 

when the different books were in process of writing This edition 
wih!!^ !::i « !Si S5 includes his later collected writings such as “A Dog’s Tale,” "bve s 

win!™ |»?riat«i» k j w *v an b " , *«rkim Sm J«! Diary,” etc /y 

wKSSJ SEEK o r n,l i'hlli«n-ii There are beautiful pictures by such nrtibts as Brows, // llw _ 4 

B " k, * KT r nminwii-. « W|M p ROffr , Newell, Beard, Hillman, Smedllv, I Hum Rlp, _ asSans 
wir^Kjil krt^onhi's' Serlee lor J K<* “ ™ ClJNEDINST, MoRA, WELDON, KeMBLR, GlLHLRT, ^ Sew VaritOtr 

'll r w '&!!£' isE Ru Mond, Mbrriil, Opper 

wSL5-j"b r i™i» r " rtM ^ 1 ’ SSSJ The binding is a beautiful dark -red ' ellom ^. marr ^W^sVpaks! 
atim, SK’SS book cloth, with blue title labels stamped in 

gold The books are pnnted on white an-^, 

tjque wove paper, especially made for ■ 

3«r amim 11m! •«« of each volume is y, 

kslaM W Me M. 5* 7 * inches /? 
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Flies Will 
Soon Be Flying 

It's tunc to think about your screens 
Take them out — look them over 
RUSTED “BUSTED” 

SPOILED 7 -TOO BAD 
Draw a lesson from the rusted 
screens and renew with 

Pompeiian 

Bronze Screen Cloth 

It cannot rust. Will last as long 
as your house Salt air has no 
effect upon it 

Weather-Proof -Climate-Proof 
Rust-Proof and Wear-Proof 

Over 90% pure copper Lets in the 
largest amount of air because the 
ni< shes are not all choked up with 
paint The color of ‘Pompeiian 
Bronze Screening is permanent, be- 
cause it's the natural bronze color 
It’s the economical screening 





CLINTON WIRE CLOTH COMPANY 
Factory, CLINTON, MASS. 

BmIm New Twk CUt.,. s» Fructic* 


Civil Engineering and Surveying Instruments 


m. A. S. ALOE CO.. B07 Olive Street, SI. Louis, Mo. 

Iff C Auto buggies 

Ideal For 
Business and , 

Pleasure 


you will hud ihe LHC Auto Hugo the ideal vehicle for your 

use It is the most simple car to operate, can be used by your 
family with perfe’t <nfrty — uid when you want to make a hurried 
trip aii> w here it is d ways ready 

Wiih an I H C Auto Buggy you can travel from one to twenty 
miles an hour over hills, through inutl, snow — over any roads. 

When you buy get the car that has proved to be most 

SIMPLE— ECONOMICAL— DURABLE 

Decide on one wuh the High Wheels and Solid Tires. You 
will find the I II C Auto Muggy the easiest riding and you will never 
hate tire troubles*’ The large whet Is roll over bumps and ruts 
while small wheels jump o\cr rhetn Wuh solid tire* you are never 
dels) id bv pu 111 lures nr blow-outs, and you save many dollars through 
not haiing to repair and replat c wnrnout tires. 

Phere are many other advantages of I H C Buggies that you 
ought to know about They have full elliptic springs ( 16 inches long 
by 18 inches wide) and a long base, insuring easy nding qualities. 

Ask the Inte rational dealer to tell you all the facts about the 
I H C Auto Huggies, or if you prefer write direct to us for further 
information 

INTERNATIRNAL HARVESTER CRHPANY #F AMERICA Chha«« USA 
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Precision-Not Approximation 

That’s tlie feature of the Warner Auto-Meter. 

At any speed— 

Under ntiy conditions of service — 

It tells you, with absolute accuracy, how fast and 
how far you’ve gone 

It tiiables you to know — not gue$a — vour tire, fuel 
and lubrication cost per mile 

That's why you will find the Warner Auto-Meter 
the only speed indicator considered in all important 
rates or tests, for absolute accuracy is demanded in 
these 

The Warner Auto-Meter costs more, and the ex- 
perienced motorist knows — out of Ins experience — 
that it is worth more 

Send or call for our interesting free Ixxiklet on speed 
indicators uid tlieir uses. 

Warner Instrument Co. 

Main Offices and Factory, 871 Wheeler Avenue, Beloit, Wi». 
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Does away with use 
of the grindstone — 
keeps scythe and grass 
hook m perfect condi- 
tion— Outlasts several 
ordinary scythe stones — 
by mal 25 cents. 

The Carborundum 
Company/ 
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WHY MOT A MOD 10AM LAB0BAT01T1 


T I1R problem of maintaining good road*, always 
a oioat Important one In tbe United Btatea, 
haa recently been rendered ol critical urg- 
enny by the rapid development of the auto- 
mobile— the meat d«etru<tlve vehicle to road anrface 
that ever ran on our modern highway* The public re- 
aentmunt or refret, a* the iaae may bo, against the 
deatructlve elferta of automobile traffic ahould be 
tempered by the recocnltlon or the fact that It haa 
boon the moat active Instrument In awakenlm the 
public to the necessity for abandoning the old sllp- 
ahod method* of road building, and constructing them 
according to the beat engineering practice 

If it t*ate poaalble to rebuild all our road* of the 
moat approved and btgheat claaa of construction, and 
if tha moat suitable material were everywhere avail 
able, the problem would be greatly ilmpUBed, but 
eucb uniform excellence la Impoaalble, bath beoauae of 
the coet and of the difficulty or finding the Ideal 
materiala within economical hauling distance of the 
work In a country of auch wide extent and auch 
varied geological formation aa the United Btatea, the 
queetton of the beet kind of roadi to build In any 
locality must be determined largely by the local con- 
dlt lone— the climate, particularly aa rcgarda the 
amount and distribution of the rainfall, the nature 
of the underlying noil It* bearing quality, capacity 
for qnlck drainage, etc . and above all, the character 
of the materials available for road building, mnat all 
enter Into the problem 

The French engineers, with thetr characteristic 
thoroughness, have long recognised the Importance and 
complexity of the good roads problem, and nearly half 
a century ago they commenced that careful lnveatl 
gatlon which la still being carried on by a force of 
trained experts. The analytical study or tha subject, 
which was set on foot by M Buffet, (engineer of Roads 
and Bridges, aa far back aa 1868 baa developed Into 
the present municipal laboratory, which haa so 
greatly extended Us Held of work that to-day It la 
considered by many to be the finest In existence At 
the date mentioned, apparatus was Installed for test-' 
Ing the resistance of paving materiala to wear by fric- 
tion, which wa* followed by a machine for testing 
the resistance to abrasion of the atone used in Mac- 
adam reads The laboratory glee Includes means for 
artificially producing tho*o conditions and force* of a 
climatic character which tend to break up and destroy 
road surfaces 

Now here, it seems to ns, is a plan which might 
very well be followed In this country by the found- 
ing of a national good roads laboratory, say at Wash 
tngton. which might co-operats with similar but 
smaller Institutions provided for and controlled by 
the various State legislature*. The coat of carrying 
on *uch Institution* would represent but a moderate 
percentage of the money that la annually thrown 
away on the ceaatrurtlon and so-called repair of 
highway* by the present defective methods, 

kATIOIAL ITUXT LTOSTtlT* 

T HE proper lighting of a city U not to much 
a question of the total quantity of light pro- 
vided as it is of H* proper distribution. 
Because of the fact that America is tha 
btrthplaoe of modern electrical inumtnaUen, and the 
country in which it was first developed on an exten- 
sive stalk there is n popular Impremton that our 
municipal lighting la the best in the world, yet It 
is a truth that, because of the unscientific way la 
which wa bags distributed our lighting, tha result- 
ant muasiagtfoa. Judged by it* adaptability to the 


needs of the wen |S far lew satisfactory than W 
might be, and, in Its general results, la not aa af 
Orient aa the Ugh ting of Bnnmwh ottte. TWa 
question was recently dealt with by Dr Louis Bet! 
la a paper read before the American Boriety of 
Municipal Improvements at Its annual convention, 
and tbs principles which he laid down are at owe 
so obviously sound and so frequently disregarded, 
that they an well worthy of careful study by tbs 
municipal authorities throughout the country 
The fundamental criticism against most attempts 
at street lighting He*, according to the author of 
the paper, not so much In the lllumlnants used as 
in their improper adjustment to the needs of the 
city The fault particularly noticeable In American 
cities is the lark of careful discrimination between 
streets which demand considerable light and those 
which are perfectly lllumltiated with a lees quan- 
tity of light Most schemas of lighting aim at aa 
approximation to uniformity of Illumination over 
I be whole area of the city, whereas, its quantity 
and character ahould rather be determined by the 
particular character of the streets In which It is 
placed Tbs main thoroughfares, In which there Is 
considerable night traffic, should receive an amount 
of lighting commensurate with their Importance, but 
In Ht recta where traffic la light, and where p o wers - 
by are few, It is sufficient to provide enough light 
to enable the people to get about comfortably Be 
also, a third class of streets, lying more remote and 
romlng under the bead of suburban roads, require 
yet snotber method of Illumination Since the funda- 
mental purpose of lamps In the outlying, little- used 
streets, Is to serve as markers of the way, the using 
of very large units, widely spaced. Is obviously lm 
proper, a better way would be to employ small units 
located it shorter Interval*. 

Ihu principal streets of American cities, accord- 
ing to Dr Boll, as a rule are poorly lighted, the 
secondary streets are lighted sometime* better and 
sometimes worse than they should be, and the third 
class usually have one lamp In every long block, 
which Is useless, except within a comparatively 
abort radius, for such purposes as finding tha num- 
ber or a house or reading the address In a nota book. 
As to the absolute amount or light required, the 
principle should be followed that In the principal 
streets one should everywhere have enough light to 
read a paper by, which 1* the standard of Illumina- 
tion adopted in the principal streets or the large 
cities of England and continental Europe 
Much of the faulty street lighting In the United 
B tales Is chargeable to the method commonly em 
ployed for measuring street Illumination The usual 
plan la to measure the light halt way between the 
lamps with the photometer disk held normal to tha 
ray, and, naturally, the tendency of competitors for 
the Ugbtlog contracts Is to secure the specified mini 
mum at as low s maximum aa possible Indeed, 
certain types or lllumlnants have been deliberately 
specialised for the purpose of giving two-hundredth* 
or three-hundredths of a foot-candle at a distant 
point. Now, if these lllumlnants had been designed 
a* they should have been, not to give a special form 
of Illumination, but to give tbe best efficiency of 
which they wore capable, It would be possible to 
make them light not only widely distant parts of ths 
street, but the whole street While It Is not desir- 
able to attain to uniformity with a low average of 
light, It Is equally undesirable to concentrate the 
light at certain points separated by long stretches of 
comparative darkness Bumming up. ths Important 
points to bear In mind are, first, that streets are 
lighted for the people to use, second, that tbe streets 
should be lighted with reference to tbe particular 
use which Is going to be nude of them, and third, 
that, speaking generally, all the streets should be 
more brilliantly lighted than I* customary la tbe 
United Bistre today 

a umitDf run n iooa ookay. 

F OR many years our Navy Department haa tot- 
lowsd tbs policy or concentrating n tmueual- 
ly Urge percentage of tbe total displacement 
of our iblpa in battleship* of the first etesw, 
Every nation la following ths name policy to-day, and 
haa dona so sines the Introduction of the first dread- 
nought in lftoe Many years before that data, how- 
ever, the United Btatea had practically css sad to 
build protected cruiser*, and waa concentrating fin 
strength m vcsmIi of ths armored clast, fie major- 
ity of which ware hearUrgunned battfeaUp*. ' 

Ths advantage of tbU policy U seed ’in the fact 
that in a year or two’s Hm* it win be possible to 
mai n ta in two complst* battleabtp fiesta. Mob of font 
divisions of four ship*, one la the Atiaatlc aid tha 
other In the Parifle. Bach et thpe fissfk Write pos- 
sess * certain amber of dnteraghtii, dad would, 
therefore, be Individually mWt tier* Powerful than 
th* one which mod* tin httot Mm ii«M tbe 
world Although i ft h utji m t *m» net wntm 
{tote meting neb ****** */'**-; hriOtoti*F 


dSSndvJSJaV^’!*. . 

The Ptfcwfekh to te* M 
tasks, wittta mat faint* t 
latte it the jjflgntie fieri. Tm 
organisation, whlel is evidently official, are 
in the current tan* of the Atm ate Navy 
naL It Is proposed to place fiva (Upa is «a«h « 
instead of four, to that aB ths ships may dot#"; 
their home yards thrice a year, and on* chip may 
be In her yard for reptiffi it fop time, Wttbete 
rating from tha usual strength of the division. The 
four divisions will be sanlgMd to the yards et N it 
York Norfolk, Philadelphia gad Boston, On* dtitote 
to each yard—* disposition which will Matte tie 
division commander to have his force at a# timaa 
under his eye and Immediately within reach. Prac- 
tically no ship will be out of commission or in ret 
serve, and when tbs vessel* are 1* th# yard for ory*W 
hauling, they will bare as nearly a full ena pte M it 
of men as posslbls, no battleship drew being altoweff 
to go below WO men— e foroo which would be Suf- 
Orient to maintain the ship la condition to go Into 
service at twenty-tour hoars’ notice. Th* first di- 
vision will dock at tbe New York yard, tbs second 
at Norfolk, the third at Boston, th* fourth at Phila- 
delphia, and the armored cruiser division at the 
Portsmouth yard 

If tbs present plans are followed the battleship 
fleet in tbe year 1911 will be mode up as follows: 
Pint Division, flagship “Connecticut," and the five 
dreadnoughts "Florid*." “Utah.” "Del* wars," “North 
Dakota," and "Michigan " second Division, ths dread- 
nought "Boutb Carolina,” and the sister ship* 
'Louisiana.” “Kansas," “Vermont.” and “New gamp- 
shire” of the “Connecticut ’ class. Third Division, the 
four slater ships “Georgia," “Ntbraaka." “New Jed 
eey," and "Virginia, ” of the "Georgia 1 ’ claaa, and the 
"Ohio.” Fourth Division, the "Minnesota” of th* 
“Connecticut" class, the sister ship* “Mississippi” 
and "Idaho” (smaller "Connactlcuts”), and th* sistsr 
ship* ’ Maine” and “Missouri ” There will be * fifth 
division consisting of the four armored craters 
‘Tenneseee,’ “•Washington,” • North Carolina," and 
"Montana" In th* year .1912 we shall have 
sufficient battleships to provide for a fieri in active 
service, consisting of twenty -on* battleships and a 
Reserve Fleet of eleven of the rider battleship*. 
The first division of the active fieri Win consist at 
six dreadnoughts, the seoond division, of two dread, 
nought! and three "Connecticut*” , the third division/ 
of three "Connecticut*" and the two smaller "Connec- 
ticut*," "Idaho” and "Mississippi,” and the fourth di- 
vision. of the five veeaels of the “Georgia" claaa. Th# 
fifth division (armored cruisers) would consist of th* 
four ships of the "Tennessee” and "North Carolina” 
class. 

Our readere will recognise at once that In the, 
above organisation, ships of the same general type 
have been assembled In the same division. Tha 
largest vessels will dock at tbe New York and Nor- 
folk yards, where the largest dry docks and the beat 
facilities are to be found. Tbe commander-in-chief 
and the auxiliary vssuls of the fleet will make their 
home at the New York yard slnoe that la the most 
central point for ths purpose. The reserve fleet will 
be kept at Philadelphia, and ths moat effective de- 
stroyers and torpedo bonta wlU be maintained In 
commission at Now York, Boston, and Norfolk. 

By the year 1912, then, the United State* navy 
will contain thirty -one battleships, made up of four 
divisions, with four ships la each division always 
ready for aaa service and one at the yards for ov*r- 
hauling and refitting, and each division commander, 
will have ail tbe sblpa of his division within Im- 
mediate teach throughout the whole a tbe rear, At 
the same time, should the patftlml sttorite be etxft 
as to render this' desirable, a* we have noted abotot 
it wlU be paste** to*dtvMe this tores into two Mi,' 
one ter each ocas*,, each fleet being or ooan tenW 
greater fighting strength than tbe toe that mate the' 
memorable cruja* acetate the world. 

— ,, l 

W. R. Ham find* by direct observation dm the prU 
marf Roentgen rdyn that a polortette write ,**4 if 
indeppadttt of the pontoon of the ngrtei tf ' tte 
target The Max, lptenato le, Wtthlg atfaglmtelti 
error, la tbe Plaee through the target to 

kAthndetey stream, ate tbe tntenefty 4n» c ft «y*r, 
metrteUy on either aid* of til* pita*. Tie titer fi te J 
tte of ibeota of afinr ate tin oatehtan toaraate.gr, 
polarisation white reach** tbe mm* top* ffitopttfe 
both metals. Lead dswmms thj p(i|>ftefHNp, 
tower limit waa observed. AJtmtiteM 
gtea oaoM very Hfibt teste. g toft % 
tte AH the obesrvM fgjMfe 

rebate oatteffia ota.teKte* 
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SCIENCE. 



to a 


' *f Utefeod **« fittings. Bu Waa th* prate that pnnd 
1 ff'.ljWnfifiWy th* toaster of ths Watson ratter 
.. la ,’iMT. "Thtette," by ths way, under her 

jwMMrt Mm o( "Comet," te itm In food shops. and 
to atilt both* tfsed, W« be He to, as a training ship to 
tits German navy 

Tbs ton* sngtessn appointed by tha Canadian gov- 
artpniat to consider tbs application of tha fit Law- 
man Power Company tor permission to dam tha Long 
Saolt Rapids at Cornwall, Ontario, report that tha 
OBterprtra to worthy of moat atrlons consideration. 
They am that, before tha (orernmaat approval to 
Uto. than should be a complete agreement bstwsoa 
Canada and tha United Staten as to tha supervision 
and control of ptonta cm both the 
torit State banks of the river. 

9 fcdBcdalljr stated that all tha 
contetoptotod In tha original project of the 
Canal has now boon completed The original plans of 
tha canal railed tor the removal of 103,796.900 cubto 
yards of material, and a tow week* ago the total ea- 



sily, so as to enable all ten sons to be Bred on either 
broadside Her concentration of Are from ber 12-lnch 
aunt will be sir ahead, eight astern, and ten on the 
broadside, as compared with the "Wyonilng’i" Are of 
four ahead, fonr astern, and twelve on the broadside 
The United Staten Steel Corporation, which recently 
made n general Increase In wages, has decided to pat 
In force a system of pensions and dtenblllty payments 
tor the wives and children of those killed In its omploy, 
and of disability payments tor the Injured The cor- 
poration will also shortly pat In fores a pension system 


meat Is to be most highly commended In Ita humani- 
tarian aspect. It will be a gnat boon to the employes, 
and Its wisdom ns a means of promoting loyalty and 
checking tbs growth of anarchistic sentiment to un- 


earnlng for New York the right to be called a city 
Of tower*. The new structure, which to to be Wit at 
tha northwest comer of Wall and Nassau Streets, on 
a ground plan me asu r in g 94 by 97 foot. Will extend 699 


digger tower •» feet The tower wUt b* dnlsbed 
r *W» S PTrttoHm cap M feet In height, which Wfll be 
j&Uasd tor holding th* water tanka 
' :«hn dh.sl O MM r al Bsdhrey of England WM*ar>* 

ton feet of transporting a T7-U*. W*g tow* 
-a, (toton -oax, Tbto waa done by raapt)ag> Bat gar' 
A «abh ead of th* ratoyiag ear. and mofiXtiMM 
~ of the Bst rare s msarive, traatod, oaks* gfrity, 
ihhto todh. wipmm gfrdt l uto aiad fiWMMffiMt* 
« !•*» I*a4«4 csti, to vktek they **r 
hfititih . TM9 ’dtodprfd'wto* ptrrtp* at- : 


ELECTRICITY. 

At a feesM mssltog of the Electrical Clob of Ohl- 
saga, It waa brtmght out that there are three thou, 
■and storage battery a ntom o bU ss to Chicago. Thar* 
an thirty- three storage battery Installations to the 
city with an output of 47,000 kilowatt*, whlla to New 
York city tha total output to 67,000 kilowatts. 

An old barge has been equipped with electric weld- 
tog apparatus at Gothenburg, Sweden, to be nsed in 
repairing tha boQera of steamers. Th* equipment con- 
sists of a D* Laval turbine and two direct-current gen- 
erator*. Th* current te conducted to the steamer 
requiring repairs by means of a pair of cablet, and 
work can thus be done within tha boilers with power 
generated on tha barge. The barge Is also fitted with 
■mall repairs may be made 
newspaper in South America 1s 
a wire lens tetearepb system at IU 
This will be to* first wireless newspaper 
on the continent. The paper we refer to Is La 
of Buenos Ayna, The Argentine Republic 
I* going to celebrate it* hundredth anniversary with 
an exposition this year, which opens on May 26th, 
and La Prana* expects to keep 1 


reached that amount Tbs 71,000,000 cubic yards re- 
maining to be excavated represent the additional work 
necemrtteted by the enlargement of the canal, which 
waa decided upon during th* Roosevelt administration 
The fteaaiHsn government 1s giving consideration 
to a project for a freight traffic railway to Hud- 
son Bay, surveys tor which are now being made. An 
unusual feature te that the new road would have to 
be operated to It* full capacity for about two months 
of the year, during the moving of the grain crop, and 
that for the other ten months there would be scarcely 
sufficient traffic to warrant operation It 1a estimated 
that sixteen trains per day could be handled over 
the single-track line, and sixty-four million bushel* of 
wheat could be delivered In thirty days’ time 


of the "ship brake" with which she has been equipped 
This device cons lets of a pair of steel wings, hinged 
to the vessel's side end normally held against the 
ship. Which, when a quick stop te to be made, as In the 
ease of Impending collision, are released through 
mechanism controlled from the bridge. They swing 
open antomgfleaUy through the forward motion of the 
ship, and it wee found that the vessel could be brought 
to a stop within the distance of her own length 
without Injurious shock or strain 
The « Neptune," the latest of the British dread- 
noughts. will have. It te stated, the same length over all, 
660 feet, as our own "Wyoming,” but her beam will 
be several foot lees than that of the American vessel. 
She will carry ten 60-callber 12-lnch guns In five 


A Preach Inventor, M Paul Logon, hoe devised an 
electrolytic detector whloh operates without the use 
of a battery to affect telephone receivers. The detec- 
tor oonslstsof a glass enp containing at the bottom a 
■mall amount of mercury with some pure tin In solu- 
tion This serves ms one electrode, while the other 
electrode 1s of the usnsl type, namely, s flue Wollaston 
wire. Dilute sulphuric acid 1a used for the electrolyte 
The detector 1s found to act like a small battery, and 
yet posnesees all of tbs sensitiveness of the electrolytic 
detector One of these detector* used at Parte was 
found to receive signals sunt from the Ouesaant post 
on the coast 

Oonsldsnbte sttenttos has been directed of late 
to the effect of sunlight on the transmission of Hert- 
■ten waves. A writer In Bleurotechnlsche Zeltschrlft, 
to commenting on this subject, point* out that the 
stronger the sunshine the less the conductivity of 
ether to the Herts len waves, so that It Is Incorrect to 
speak of a wireless telegraph station as having any 
definite range, for one which has a large radius or 
communication In northern latitudes would have a 
much smaller radius In the tropics This would be 
particularly noticeable on vceaela sailing north and 
south, and he suggests that It would be desirable to 
prepare a “radio- topographical" map, giving the rela- 
tive conductivity of the ether at different latitudes 

A comparison of the inclosed sro and the Intensified 
ero for Indoor lighting was recently presented before 
the Minnesota Electrical Association convention It 
waa shown that because of the large carbons used In 
the lneloeed sro, the carbons being half an Inch In 
diameter, the arc te apt to wander along the edge of 
the electrode, so that Instead of giving a uniform dla 
tribution of light, the light 1s greater on one side 
of the lamp than on the other With the Intensified 
arc lamp, there te no wandering of the arc. The elec- 
trodes ire much smaller, consisting of two upper elec- 
trodes a quarter of an Inch In diameter, and a lower 
one three-eighth* of an Inch In diameter It the game 
amount of current te passed through this lamp as 
through the Inolosed arc lamp, tha electrodes will bo 
heated to • higher incandescence, thus giving a greater 
and steadier light 

The Boexd ot Underwriters of Chicago has Issued 
tha following requirements for wlrstess telegraph In 
staltetiona Aerial conductor must be at least No. 8 
B and R gage rubber-covered wire run on petticoat 
Insulator* on exterior of bonding and on knobs, cleats 
or to molding In Interior of building. Porcelain bush 
toff to be used through walls, partitions and floors. 
Aerial conductor must be permanently end effectively 
grounded at all times when station te not In operation 
by a conductor not smaller than No, 4 B. and 8. gage 
rubb*r-oo to red copper wire run as nearly to a straight 
Dus at possible to • water pipe at a point on the street 
aids of all oonneetlona of said water pips within the 
pram tees, or to some other equally satisfactory artlfl- 
dal earth coanectloa, each as an Iron rod or pipe 
driven at least I test into the earth. Ground wire 
should be pro te cted from mechanical Injury by to- 
dosing It ln'mtedtog at lsnst 7 test from the ground 
M exterior of butldtog. The switch e m p lo yed to Join 


proved MAamp, stogte-pole, double-throw knife switch 
Bteoed e* nearly aa pomlble to wbara aerial enters 
AM and effectively ent off all apparatus within the 
bllliitnf Aerial conductor may be permanently com 
(saimS at all times to earth through an approved Ugbt- 
-kjatattaetor placed as nearly as possible to the point 
the Wtoe entere the building and grounded is 
* gfroW Ground wires for lightning arresters 
■&M attached to ns or steam pipes within 
' rite ram tesUto ot Inn pipes. 


X* a saoent number of the Aetronom Nachr . a 
Geraskl calls attention to n new variable star or nova, 
found on a plate token March t3rd. 1909, at 10b 6m. 
to lib. (m (Moscow mean time) The Image waa found 
to a position that was vacant on 24 previous plates,. 
Showing start down to 12.5 magnitude. The iter’s ’ 
approximate position 1a o = 8b 2ftm 20a . Ix + Sl 
deg 60 min (1800) 

O. A. C am pb ell recently conducted some experiments 
to Investigate the subjort of telephone Intelligibility 
In hi* experiments, usually only detached syllables 
were employed, so aa to give the listener no clue from 
the context The syllable* easy to Interchange are 
right in about halt the canes Thus while It te obvious 
that the telephone seriously distorts spoerh worst, 
nevertheless, even those consonants which nearly re- 
semble each other are not sufficiently distorted to bn 
Indistinguishable 

A good photometric measurement of the brlghtnem 
of the nucleus of Halley's comet wee obtained on April 
21st by Prof Wendell at the Harvard College Observa- 
tory The measured magnitude of the nucleus was 6 4 
The total brightness of both the nuelens and the tar 
rounding ions was a little abovo the fifth magni- 
tude. With the approach of the moon toward the re- 
gion In the iky In which the comet 1* found there 
will be very little to repay the early riser In fact, 
astronomer* do not look for any spectacular display 
while the comet Is In the eastern sky 

Prom a study of the radio-activity at the earth a 
surface, made by U A Cline, It wuuld seem that the 
soil contributes by far thu greater proportion ot the 
penetrating radiation present at the earth's surface 
at Toronto, and by comparison any that may have 
Its source In the atmosphere or In the sun may be 
conaldered to be negligible In amount There are no 
regular diurnal maxima or minima, but there are 
changes from day to day which seem connected with 
concurrent barometric changes The conductivity te 
greater when the ground Is bare and warm than when 
It te froien and covored with snow Filtering air 
through cotton-wool still leave* many snapcnalon par- 
ticles 

A letter ha* been received from Prof E B Frost, 
director of the Yorkee Observatory, at Harvard Col- 
lege Observatory, In which ITof Frost records recent 
observations of Halley’s comet. Ho found the comet 
more cnnspIruouB than tho adjacent star Pasrlum. 
and Prof Barnard estimated thu nucleus which waa 
not stellar, to be two magnitudes fainter than this 
star On April 14th the comet was photographed with 
•lx minutes exposure No tall was visible with any 
of the Instruments Visual observations of the spec- 
trum were mede by Prof Frost and Dr Slocum, and 
showed a distinct continuous spectrum from the 
nucleus No bright bands or lines were seen The 
Intensity of the continuous spectrum relatlre to the 
emission bands, lias greatly changed since tho comet 
was visible In thp evening 

Some Idee of the enormous amount ot labor required 
to extract radio-active substances from their ores may 
lie gained when It is considered that to obtain two mil- 
ligrammes of substance contalung 0 I milligramme of 
polonium. It was necessary for Mhdame Curie and 
A Deblerne to treat several tons of uranium Fairly 
pure helium waa Isolated from the gases given off 
by a sol nt Ion of polonium under a high vacuum In a 
quart* tube, due to the action of the alpha rays 
emitted by this element. The life of radium Is about 
0,300 times that of polonium (whhh te reduced to 
one-half to 140 dare) The HPertrum 1s being studied 
with a view to ascertaining If an liuu live element la 
derived from It, polonium according to theory, being 
the last radioactive term In the series of derivatives 
from radium The atomic weight was estimated to 
be about 200 

A now preparation has appeared which cleans and 
poltehes silver, silver plate, nickel and other white 
metals, and which 1s Bald to produce a plating on pure 
sliver and any metal except gold by mere contact of 
ths preparation with the motal In view of the pub- 
licity given lately In British scientific journals to a 
similar preparation Invented by Rosenberger It Is In 
terestlng to note that the American article baa been 
known In the United States for several years although 
offered more prominently only since 1908 Roaenberg- 
sr*s preparation requires a different modification fo- 
cach metal Tbe American preparation te n white, 
creamy liquid, perfectly stable and unaffected by light, 
and te rtelmed to be perfectly free from mercury, 
■olds and other Injnrioni Ingredients. Bo far as we 
are able to determine, Ite plating action seems to be 
due to the affinity which the motal to be plated exerts 
upon ths molecules of silver In tbs solution, an that 
th* resultant plating la Identical with that produced 
by ordinary dynamic electroplating No electric cur 
rent If nersorary to prod no* tbe plating nor te an ad, 
dittos or admixture ot My other outotance required, 




In raiponao to nn a riant request tram lead Ini 
dairy Interests In Bouthorn California, Prof 1-eroy 
Anderson, bead of tbe dairy department of the Cali- 
fornia College of Airlnultnre, bae Jusl made an exam 
Inatlon of tbe milk conditions In that part of the 
Slate, 

Prof Anderson says tbat In consultation with the 
dairymen. It was decided to Inaugurate a general 
policy of education upon the subject In his opinion, 
tbe reform of many conditions now undesirable In 
the methods of producing milk, can better be reached 
through the commercial aspect of the business and 
through the education of the producer and the con 
aumer than through dnutlr and radical legislation 

He aaya that be finds the conditions under which 
milk Is produced about Loa Angeles are not materially 
different from conditions In other populous centers, 
except that nature Is possibly kinder In granting more 
sunshine and lesa Tain and a more porous soli, all of 
which tend toward an eaeler cleanliness 

What adrlce he has to offer, therefore, Is applicable 
to all parts of California. He hopes especially that 
the man who Is producing and selling directly to con 
sumers In the smaller towns and cities, whether he 
has one cow or more, may receive an Incentive to 
have better cows and keep them In a clean and a 
healthy condition 

In cities like Los Angelos and Ban Francisco, he 
says, where large wholesalers act as distributing sgen 
rlaa between the producer and the consumer and 
pasteurise all the milk, some of the dangers that 
might result from disease of the cow and unclsanll- 
ness are obviated 

"It does not have a pretty sound,” continues the 
professor, "to say that lack of care on the part of the 
producers Is partly the reason for the expensive pas- 
teurisation which the wholesalers 
now give to milk.” 

“Pasteurisation, however, Is one 
of the advance steps toward a 
healthier race, and some day tbla 
process will give way to such dean 
methods of producing milk that U 
will not be necessary That Is tha 
gnat toward which we are til striv- 
ing ' 

"It routs money to produce clean 
milk, which coat must be met by 
a higher selling price or by more 
profitable cows, or both Tbs cow 
Is espei tally In our mind Just now, 
and we call the reader's attention 
to records taken from different 
■tourers to Bhow by actual figures 
how rows vary In returns to their 
owners from similar outlay for food 
and care" 

Prof Anderson then refers to the 
subject of proper stables sod cor- 
rals for dairy cows and says 

“The great thing to be desired In 
either, Is that there should be easy 
* ■ of keeping clean and then 
n. This Is tbe ehlet 
ig concrete In etable 


In s few moments, so that no dirt remains. Some 
dairymen object to rows standing on concrete, bat 
In California, where the cows are In only for feeding 
and milking, they suffer no injury 

“Occasionally a very good stable Is constructed 
where the cattle stand, which portion Is made of 
plank This works well from a sanitary point, if the 
planks are water-tight or are underlaid with a water- 
tight substance so that the soil under the planks can- 
not become saturated 

"A milking stable Is absolutely essential to the pro- 
duction of clean milk Milking In the corral Is an 
abomination, either In winter or In summer In win 
ler, during the rainy season, It la not uncommon to 
see both cow and milker wading nearly to tbe knees 
In mud, when of necessity the milk most become the 
depository for some of the mud. 

"In summer, when the corral, dust may be from one 
to four Inches deep, the condition Is even worse The 
dust Is raised with any slight breeie or with every 
movement of man or beast, and even more dirt finds 
Us way Into the milk than during the time of rain 
and mud Thns tho cows must be provided with some 
■table which Is dry and clean, and where they can be 
held for milking 

"The stable needs not be expensive On the con- 
trary, It may be very simple, and the lass lumber In 
It the hotter bo long as the rrame Is sufficiently strong 
It should permit the entrance ot an abundance of 
direct sunllghL and have enough openings to give con 
stant ventilation 1-arge louvers In the roof are ex- 
cellent for ventilation and also admit light, but not 
direct sunrays." 


Bread, Uke milk, is one of the most general arti- 
cle* of food, and aa such la subjected to tho most fre- 
quent adulteration, and unfortunately It happens that 
such a fraud cannot always ho detected with ease. 
The experts who have given especial attention to thin 
kind of adulteration agree In tha statement that under 
the Influence of the preparation of bread the grains of 
flour undergo certain changes In their outer appear- 
ance that render them much lew distinguishable. In 
a most praiseworthy article recently published In las 
Annales de la Chlmle Analytlque, Bughne Collin re- 
counts the results of his tireless examination of pora- 
bread and adulterated bread. In the course of hla 
laudable endeavor, It seems, he found himself able 
to determine with passable exaetnees tbe quantity of 
pure flour In baked bread, whether the bread subjected 
to microscopical examination was old and hard or 
freah His procedure was to (often a crumb of bread 
with as little water sa possible and knead It persis- 
tently with forefinger and thumb over a line sieve 
resting on a veaeel that should receive the dripping 
water The mats Is treated In thle manner until the 
water cesses to look darkened A powdery man then 
remains on the sieve, which la deposited on tbs crys- 
tal of a watch, combined with a trifle of glycerine, end - 
Is then set aside for further examination Besldea, to 
the water In the veaeel Is given an opportunity to 
clear Itself, and It Is then decanted so carefully that 
the sediment is not disturbed The result of each 
treatment is that from the deposit on tho sieve and 
that In the venel the true composition of the bread 
can be ascertained. 

Bread made from pure flour leaves only an imper- 
ceptible quantity of starch on the sieve On the other 
hand tbe greater part of the gluten Is found on It and 
forms n net of Irregular no 




hie tissue In consequence of the 
ease with which Its presenoe In the 
bread la ascertained, the gluten ig 


cal examination. In tho ■ 
posit the mrorosoops showed nu- 
merous particles of starch which 
daring the preparation of the bread 
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the deposit sn tbe sieve consult ci . 
#utan only, and therefor* proper- , 
tloM in a mixture «f both kind* el 
&<>« os* bo ascertained with * \ 
}ax«* degree of assets** under the ' 
microscope. , Particularly, however 
Igiue dens through n tm 
predpHUa el dour, eteet piS- 1 
****** 



Cereal exhibit, agricultural demoMtratk* tnta. 
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placenta. The moat reeemblanca to tbssa U shown by f»U* to eecmpe the scrutiny of the microscope when lln's Investigation la extraordinarily Important, for the 

the gralna of barley, the addition of which la aacer- thla la Invoked, for the gratae of atarch of rice are addition of rice floor to wheat flour or to rye flour haa 

talned with a aatlafactory degree of certainty from the alwaya left In great number on the sieve and are more begun to bo a veritable torment Dealdoa. certain 
precipitate on the sieve A quite cuatomary adultera- caally recognlaed because during tbo preparation of kinds of corn meal have been misused In tb 

tlon of bread is effected with rice floor, which always bread they suffer less change. Thla result of U. Col way, though oaslly dctectud by the microscope 


A REAPER BOAT 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A french constructor. A Amtot, has brought out 
n type of boat combined with a set of cutting blade*, 
which la designed tor use In cutting off aquatic growths 
In ponds or artificial lakes, mill races and various 
water courses Such operations are often neceaaary 
where the bottom of a pond or water course become* 
obstructed by the thick growth of aquatic plants, but 
where It la required to be carried out by hand labor 
ft become* a difficult and also an expensive matter, 
especially where a large area haa to be dealt with. 
M Amlot'a device overcomes the difficulty by using 
an Internal combustion motor mounted on a boat, and 
the motor serves to drive a aat of cutting blades, which 
are designed somewhat after the fashion of reaper 
blade* and adapted In their form so aa to carry ont 
the cutting of the planta under 

' bottomed, 
being much narrowed at the front and the rear In 
the front la carried a paddle wheel, which la run by a 
gasoline motor, which 
drives the boat at a alow 
■peed Its total length I* 


The cutting bar* are 
mounted at th« lower end 
of a vertical frame, which 
I* held at the rear end of 
the boat, and tbeas extend 
transversely across the 
bottom of the frame ao aa 
to lie at a point near the 
bottom of the water conns 
or pond and to cut off the 
plants aa the boat ad- 
vance*. Bnch ban an 
made In different longtha 
and alan at different curva- 
tures so aa to be adapted 
tor flat bottoms or for bods 

forms and slias. Tbo ban 
an anally from l to if 
fast In length, and an de- 
signed to cut off a oocstd- 
crabie ana at a time. This 


being swung upon the end of tbo lever, which la ob- 
served at the upper part, and this lever la pivoted In 
an upright By means of tho countorwotght nt the 
end of the lever, Lhe entire rrame ran be raised and 
lowered, anti this glvea the adjustment of Lhe cutting 
ban at any desired height In a convenient way The 
gasoline motor Is placed at the other end of thn boat, 
and there la a belt transmission running to the rear 
end, which operates the pulley placed In tho upper 
part of the cutting bar frame This does not Inter 
fere with the ralalng or lowering of the frame, as will 
be noticed, seeing that the belting and pulhys can 
work at different angle*. Oa the shaft of the pnlley 
Is a crank which driven a rod, and this last pass** 
down along the frame to tho lower part, where It con 


way aa Is seen III the usual blades, and In this way a 
wide swath Is cut under water and at any desired 
height above the bottom Tbo paddle wheel Is carried 
on n frame which la adjustable by means of bolls, so 
aa to give the paddles any dealred Immersion, and the 
gasoline motor drives the wheel by gearing and chain 
device, using two separate countershafts for this pur 
pose so as to give the needed speed reduction The 
gasoline motor Is oporatud at Urn standard aimed of 
500 revolutions per mlnuto When It Is required to 
take the boat Into shallow water or otherwise to pass 
over rocks or other obstacles, tho cutting frame can 
be lifted entirely ont of the water Id this cam the 
cutting bars are folded up along each side of the framo 
so as to occupy but little space In usual practice 


coat of operating Is estimated at $0 35 
uprising gasoline, oil, labor, together with 
and maintenance For cutting one acre 
area, the cost Is figured at 

I* 70 

The Amlot system I a 


■ great advaatage tn be- 
ta* able to cover g last* 
•arises within a abort 

>. Urely Khali cost. As will 
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glum It Is alao usod on 
a number of canals and 
rlvera In Franco 


Building at Pittsburg, Pa., 
which Is to stories high 
and contains 400 office*, 
was recently lighttd by 
carbon filament lamps and 
had Its Interior decora 
lions painted a deep sea 
green color II Is now 
lighted by tungsten lamp*, 
and haa It* Interior palnl 
ed a light buff color On 
replacing 8,010 carbon 
lampa (50-watt) by 780 
100-watt and 100 25 watt 
tungsten lamps, and 21,- 
840 watts In 10 and 32 
candle-power tarbon lamp* 
In the corridors and lift* 
by 8,400 watts hi 40-wott 
and other tungsten lamp*, 
140 4 kilowatts Is savsd. 
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In tha newly-completed Metropolitan Ufa 
tower l« to be found nit example of nn Installation 
which serve* the purpoaa of lifting enra to nn nltt 
tnde grantor than that attained In any building yet 
conatrut ted Judged Independently of lie height, 
the Inatallatlon la a model of modern elevator engh 
fleering Furthermore, It la significant of the eoeeess- 
ful development of a comparatively recent type of ele- 
vator machine which haa been tented In actual uaa 
and found to answer tha requirements of aarrice aa 
wall aa the requirements of mere height Orest aa 
the lift li the designers claim that It 1* poaalble to 
go even higher and that elevators can ha Installed 
In any skyscraper which the ambitious architect may 
yet assay Aa a result of thla engineering achieve- 
ment there la no difficulty In renting offlcee far above 
the city's noise and dust No more time la 
In reaching the 44th story of the Metropolitan 
than the 12th door of older buildings. 

For the Metropolitan Ufe tower, the type of ele- 
vator selected was tho Otis tnu tlon overhead machine. 
In which the motor and driving » It eaves an situated 
directly above the hatchway High up In the apex 
of thla white marble campanile are to he found power- 
fu' electric molon, whose Inatallatlon at thla eleva- 
tion taxed the Ingenuity of the architect and engl 
neer They are without doubt the highest motors 
working In any building 

The problem of high rise In a tower building la 
one that ran be solved by but few types of elevators. 
A height of 400 feet marks the limits of tho plunger 
and other hydraulic machines In many forma of 
electrical elevators the weight of heavy moving cables 
or other parts, and the exact regulation of the car 
or load, are difficult If not tmpoeslble of attainment 
when certain heights are exceeded In the Otis sys- 
tem Illustrated we have a simple machine that haa 
been found to work with ease, safety, and reliability 
A motor la mounted at the top of a shaft or hoistway 
The armature shaft carries between 11a 
driving sheave around which the six cables 
lng the car are passed One end of the cables extends 
to the car, the other to tho counterweight, which 
moves up and down In guido rails at the side or the 
shaft, and Is equivalent to the weight of tho cut and 
Its average loud Directly below the driving sheave 
lb lilted an Idler sheave, around which the support 
lng cable* are laid, so that It passes again around 
the driving sheave with whlih It la In contact for 
two half-turns When the rurront flows through 
the motor, the armature routes and move* the car 
up or down aa desired When tho current la cut oil 
powerful automatic shoe brakes are applied to hold 
the driving sheave A compensating cable In older 
Installations a chain la connected with the bottom 
of tho car, extends to the bottom of the shaft, passes 
around sheaves or pulleys, and then extends to the 
counterweight Its object Is to compensate for the 
weight of the supporting cables, whether the car Is 
at the top or the bottom of the abaft In other words, 
the system la very nearly In equilibrium, anil the 
function of the motor la merely to move It with such 
additional load aa la supplied by the passengers In 
the car*. When the MetropollUn Installation was con- 
sidered by a board of elevator engineers It was re- 
alised that thle system was the only one that would 
meet the conditions demanded In an office building 
of extreme height The thnrongh test* which the 
machines have received since their completion haa 
justified (he engineers In their selection 

The Tower Installation, whlih Is quite Independent 
of the elevator systems serving other parts or the 
huge Metropolitan Building consists of elx express 
elevators, which make no etope between the etreet and 
the 10th floor The cars are arranged In the center 
of the tower In two banke or rows of three earb, five 
of tha elx running from the 1st to the 41st floor, or 
a rise of 024 feet 11 Mi Inches. The middle car on the 
east hank runs from the basement to the 41*t floor, 
while the mlddlo car In the west bank rune from the 
basement to the highest landing In the tower on the 
44th floor, a distance of 686 feet 6% Inches. With n 
ll\e load of 2, COO pounds, or about 16 passengers, the 
car* can make a speed of 600 feet per minute without 
stops, which la the maximum permitted by the pres en t 
New Tork Building Department regulations, Thu 
the Journey to the top floor conaamee bat a few aao- 
onda under a minute which Is recognised aa about the 
limit demanded by office building renting condition*, 
The actual consumption of time by the paaaangsr 
does not place the tower building at any disadvantage 
over lower buildings, where slower mweds and fre- 
quent stops may require the same expenditure of time 
In this connection It may he remarked that tha trac- 
tion machine lllsat rated ran accelerate from a step 
to full speed In from two to three seconds amoothl) 
ard evenly, an that the passenger experience* no un- 
pleasant sensation 

-Meek ■l « T*< > r t* aapeated V* travel a* u* down 



and a 

machine* for th* tlmton running to the 4 1st too* 
coaid be carried np by the high-rise elevator, thalr 
erection was not to difficult a matter When ft be- 
came n i oe — U T to raise th# machine for elevator No. I 
op to the 46th story, a Mriona problem waa presented. 
Eventually, th* task was accomplished, and th* hoc* 
1 armature were sent np to a point where 
ho aet in place by an ordinary tackl*. 
tb 21,000 pounds each in the case 
of four, and 28,000 pounds each for two elevators 
where devices are employed to enable extra heavy 
loads, inch aa safes, to be raised The magnet paa- 
t rollers weigh 2,000 and 1.J00 pounds respectively for 
the two classes of machines. It la her* that th* 
operation of th* switches governing the motors can- 
ters, whleb switches are under tha control of tbs oar 
operator 

The motor* are rated at 40 horse-power and use 
116 volts direct current They run at a apeed of from 
SC to 68 revolutions per minute, and th* peripheral 
velocity of tha driving sheave on the armature shaft 
gives the speed of the car The limited space In a 
high tower present! problems quite different from 
those of a large building, such as that of the Hudson 
Terminal, where tha traction machines eon be 
arranged In orderly rank. In the tower one machine 
may have to be placed above the other, or at an angle 
perhaps, while the controllers and other auxiliaries 
must ho filled In wherever a place offer*. Conse- 
quently, the machinery roam of the tower has a be- 
appearance, Every Inch of apace la util 
lied Despite crowded quarters, there la th* i 
order 

Around the driving sheaves pass the lirting and 
counterweight cables, six In nomber for each ma- 
chine. They are % of an inch In diameter, and each 
ruble has a breaking strength of 20,000 pounds. The 
length of the several cables for tha various cars varies 
from 57G to 626 feet for the high-rise car Another 
Important cable Is that passing through the car to the 
centrifugal apeed governor at the top of th* hatchway 
Thea* are Vv-lnch cables, and they vary In length from 
1 144 to 1,274 feet Thalr function la to transmit the 
motion of the car to the centrifugal governor, which 
In caae of excess speet^ not only cuts off the power, 
bat causes the safety device of the car to come Into 
play and lock It firmly to the rail*. The cara, which 
vary from C feet 4 Inches by 6 feet 4 Inches to 6 fast 
4 Inches by 8 feet, weigh about 4,000 to 4,600 pounds 
each. The counterweight Is slightly heavier than the 
empty ear, so that the car la assumed to carry an aver- 
age load 

In the more recent Otis traction elevators, the 
clanking chain used to compensate the weight of 
hoisting and counterweight cables has been supplanted 
by a special flat wire rops. which Is 844 Inch** wid* 
and 44 of an inch thick, one end being attached ta 
th* bottom of the car and the other to th* 1 
the counterweight This cable ] 
sh saves, arranged In a ohanneMron frame at tbs bot- 
tom of the shaft, which frame la oarried In inch a 
way that the ahaava* are free to move np and down 
ni th* hoisting rops* stretch or contract Two of those 


their length varying from 678 to 680 fast 

Safety no leas than speed la insured for thtat ex- 
press elevators. Thus th* apeed governor already re- 
ferred to serves to act oat* a wedgwchunp device on 
the car, and to limit the apeed electrically to 700 feet 
per minute. If a speed of 800 feet par min at* Is 
reached, the w edge-clamp safety davlce works at one*, 
and th* car Is clamped to the rail*, 
each oar has an amergancy brake which 
operator to shut off the power and clamp tha sar to 
th* rails Independently of the speed governor At the 
top of the shaft, asfsty retarding d erics* check the 
speed of either car or oountsrw eight in css* th* ordi- 
nary Holt of travel Is ex ossdsd. 

Both can and counterweights laad oo pa te nted Off 
buffers at th* bottom of ths shaft, whlsh bnffims an 
arranged so aa to stop th* ran when rsnntag at* fan 
spaed, that h, under SO* feet per ndnsts, e>d thtat 
have been found to work by actual tefc feat* affiset- 
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those in modern medicinal practice. That thla pofW- 
la proved by the taw 
have of late years been put to miai 
ful teats to enable a physician to examine with the 
greatest accuracy the workings of inner organa and 
to restore them to their normal condition wlthodt 
resorting to the surgeon'* knife. Notable forward 
strides In this direction hnve been made in the stogy 
of the digestive organs of the human body, snch as 
examination of the stomach and Its contents by the 
nw of a bucket firmly held at the end of a line cable 
and let down Into the stomach, to All and be hauled 
up again for examination by chemical reaction teats, 
to determine whether the stomach digests normally 
or abnormally, and thus to enable the physician to 
correctly the defects or diseases of the dl- 
rgan 

From the New York Medical Journal we learn that 
Dr Max Blnhorn, professor of modldno at the New 
York Post-Graduate Medical School, has suocooded- ln 
obtaining samples of the chyme contained In', the 
duodenum by tha use of a vary simple apparatus 
called tha "digestive Juice aspirator," a portion ef 
which Instrument is Introduced Into the duodenum 
by way of th* esophagus and stomach without the 
•lightest discomfort to the patient, 
it is well known that primary dlseetlon takes place 
In the stomach, but the moat Important digestive 
action takes place In the duodenum that la, the part 
Into which the stomach discharge* by way of tha 
pylorus, and which also receives the very Important 
secretions from the liver (bile) and th# pannreaa 
For tho purpose mentioned. Dr Blnhorn uses a 
thin flexible tube terminating In a email metallic 
perforated capsule, which la swallowed by th# patient 
and hum Into the stomach, dragging tha flexible 
tube along in 1U deaoent, the tube being sufficiently 
long to extend a distance out of th* pat lour* month. 

The capsule hi the stomach la acted on by the 
movement of the stomach wall, as In the case of flood. 
In the course of about an hour It panes by way of 
the pylorus Into tbs duodenum, and even as tar down 
as th* beginning of the small Intention Tha outer 
and of tha tubs ta then connected with a small band 
suction pomp, ths piston of which ta gradually with- 
drawn, so that the duodenal contents are drawn Into 
tbs perforated capsule and np through ths tabs into 
th* ghua barrel of th* pump, which latter Is now dis- 
connected from tbs tub* • 

Into a rial for s 
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lower pari thereof, is apparent, aa the physician by 
, - t**, mod* of tbf chyme obtained, mm 


to obtain sample* of gjtetrjc Secretions, dffrisg th* en- 
tire period of stomtah digestion, from bhptahtng A* 
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9a tfet yeuwatad hr ms* of the tatoguaaau of 
the im la the prewaet af the atmospbsre trade to 
hardea the outer aheath of the hair and fires to It 

a bom of the United State* where 
M atmosphere la act so dens* with 
a of Mplliht whan the atmosphere I* 
ted with metallic oorpusde* 
aad where the Afro-Amsrl 
caa l bead aad scalp an protected by the ordinary head 
gear rem ov ed also from beneath the direct ray* of 
the torrid tropical son the etiological factors which 
han beta operettas tor ages aad ages to aiakc the 
Afro- American s hair tnamtc will la time make hie 
hair cnthyoombL The modern scion oe of anthropol 
ogy do longer teechaa that Homo Europeans la of an 
"Indo-European origin bat Bargl make* the affirma- 
tion that Homo Cauoaalcne la of a Mediterranean 
origin Ripley (see Race* of Bn rope p ITS ) The 
Mediterranean population are aa offshoot aad develop- 
raent from the African negro (Be* Darwin s Descent 
of Men, p 171 ) The probable end acceptable hy 
pot heels Is stated by Arthur M Mtnhall l n hie bio- 
logical lecture* 1894 p 24 who says The white 
races of Europe had their geographical geneata ln 
Africa and spread thence In paleolithic and neolithic 
time* over the whole of Europe The white race* of 
Europe and America are therefore of a negro origin 
and the ame ranees and alementa of nature that have 
deplgmen tiled the akin and straightened the balr of 
time produce the same 
result* ln the Afro-Americans skin and Its append 
ages J M Boocrr 


Thin 1* due to the pendulum effect of the suspended 
weight When the propeller attempts to accelerate 
the machine hr Increasing It* forward thrust It 1* 
resisted by the Inertia due to the machine ■ weight 
and If the oenter of gravity la below the center of the 
propeller the machine will tip forward 
Likewise on n torn the suspended weight tend* to 
swing out ln a Inrgar circle than center of the sup- 
porting surface when the resistance is concentrated 
and so tends to depress the Inner wing Just the con 
trary of what Mr McCluer assumes would take place 
This disturbing tendency 1* ln addition to the depres 
Sion of the tamer wing due to Its slower speed 
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it as* a LTvta a no at aroint oollsub 

For the Urge number of people now interested in 
the famous Halleys comet who have found difficulty 
in obtaining an intelligent Idea of Its motion In apace 
Its apparent motion In the iky and the times of Its 
risibility a cardboard rellof model like that of which 
a photograph la herewith reproduced will be of great 
am (stance And even those who already understand 
the phenomena from the study of plane diagrams may 
obtain a much clearer Idea of them from the model 
became It la much more concrete and represents the 
■un and the orbits of the comet and the earth aa they 
really exist In space and not aa they are often shown 
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The time of risibility of the comet will depend on 
whether tt Is to the left or right of the sun as seen 
from the earth To transfer correctly to the sky left 
and right on the model we should Imagine the sun 
on the meridian at noon with the comet to the left or 
right Taking the way that common observation 
shows the sun to move across the sky from east to 
west on aooount of the earths dally rotation tt Is 
easy to see that any body that Is to the left of the 
sun at noon will rise and set later than the sun aad 
anything to the right at noon will rise sad set earlier 
than the sun 

Hence before March 26th the comet being to the 
left of the sun rose In daylight but set after the ran 
and waa visible la the evening At present It Is to 
the right of the sun and rise* before tt In the morn 
In* Increasing Its distance until May 8th when it 
reachee It* greatest western elongation Tt then ap- 
proaches the ran and cornea into Inferior oonj tuition 
on May 18th 19th 

Aa the three celestial bodies are alio ln the same 
plane on this date the circumstance makes tt possible 
for ui to go through the comet a tall If tt Is long 
enough to reach us What we shall see on that night 
tt Is not the purpose of the present article to con 
alder but tt may be raid that as the moon Is then 
spproai hlng full a fact which has been somewhat 
overlooked we may not see anything at all 

The comet and the earth are fourteen million miles 
distant May 18th 19th but their closest approach oc 
curs a day later when they are thirteen million miles 
apart The closest approach of the orbits la at a 
point a little below to the left where the comets 
orbit Is six and one half million miles below the 
earth ■ On diagrams where both orbits are projected 
on one plane they apparently Intersect at this point 
Hence some people have imagined a possible collision 
here but the orbits never intersect as tho model 
shows 

On and after May 20th aa the omet la to the left 
of the ann In the model II will again be visible In 
the western sky beta g aeon as coon as tt Is dark 
enough and settlig about two hours aftor sunset 
which time will gradually Increase I) four hours by 
the end of May But as the two Indies are then re- 
ceding ln almost opposite directions and the tall la 
turning more and more away from us the glory of 
Halleys comet will noon be lost to us for three-quar 
tors of a entury 


tost Is good tat them and like him I favor the mono- 
plaae but 1 believe Out soaring birds will be found 
on closer observation to keep their weight well np on 
their wings The only safe principle for ae aero- 
plane la to have the centers of gravity thrust and 
rapport as nearly ae possible coincident 
New York G H Oontar 
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« Editor of the Bciaimno Ajuouoak 
i texture of the hair b one of the physloal vi 


Celt or Teutonic race* But what cause* the kink 
In the hair of the negro T For centurtee and centurion 
the ancestor* of the United States negro have lived ln 
the dense forest and heat of the torrid aones of Africa 
the atmosphere of which baa been raroherged with 
sodium calcium magnesium sulpha reted hydrogen 


i gases which It holds Ip suspension 
of these atmospheric solid and gase- 
ices coupled with a constant very 'humid 
of the atmosphere we have the unpro- 
of the Indigenous native with the power- 


lb rays aad heat at the tropical ion a 
upon the head of the 
an Irritant and a trauma Thb exult** a 
i known to the pathologist as an Inflamma 
tth thb condition of Inflammation of the akin 
I there- follows a congestion and prolifer* 
els of the akin of the scalp with 
nit The eodorllaroua and sebaceous 



1 ae the (leads of the 
a the surface of the 
ji through the process known to ehembto as 
t, which ^reduces heat According to the w 
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In order that the readers of the Sririrnnn Aural 
can may eaally construct sue h a model for themselves 
pattern# or diagram* are printed on the accompany 
log Icon* leaf supplement which when pasted on card 
board cut out and properly fitted together will make 
an nxoellent model 

Aftor telling how to construct the model aome de- 
scription will be given explaining haw the aitronoml 
cal phenomena may be studied from tt 

Haring first pasted the loose-leaf on a sheet of card 
board about 10-ply cut out tbs three diagram* along 
the dotted lines Abo cut a narrow slot through the 
planes of both the comets and earths orbits at the 
places marked Then Insert the planes Into each other 
as fSr as the alota will allow keeping the earth » orbit 
below that of the comet on the right but above it on 
the left 

If the two planes are correctly fitted together they 
will now produce the general effect shown In the pho- 
tograph But beside* having the model rigid the two 
plans* must be given the necessary Inclination to each 
other of approximately 18 degrees 

Fallen the two plane* together by pasting two small 
rnualln hinges In the angle between them one on car h 
aid* of the ran keeping the alota ln line Then bend 
lug over the flap* of the triangle along the two lines 
marked on It paste It I* a wedge between the plane 
of the earth a orbit above and the eomet a below Thb 
oompletaa the model 

Th$. reader will observe that the eomet * position b 
Indicated at lntervab of ten daya before and after 
perihelion ae It travels in lb orbit In the direction of 
the arrows The earths position sa tt yearly move* 
about the ran In the opposite direction b also shown 
for the same days The printed side of the model 


Examining the comets path in space we see that 
tt onto through ihe plane of the ecliptic at the ascend 
tog node symbol a In January On April 19th It 
was at perluHoa On May llth 19th It cub through 
the plane of the ecliptic at the descending node 
Daring the early part of the year the eomet and the 
«nh moved on roughly parallel lines Hence the 
comet grow brighter duly hy a change to lb Intrinsic 


sptmsitb because tt b approaching the earth 

tefl b always directed away from the sun 
Rapog in March tt wax much foreshortened tor ns 
Mu* tt b becoming men nearly perpendicular to the 

.. .. ... ... , to tb toU 
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The fan-rat Napplraacal 

The new 60 ll h ri fir ting trl a 0| r of the Mount 
Wilson Solar ObscrvaUry haa b n In o| rati n for 
about one year A d * rlitl n of thb wonderful In 
■trument and the work which It dots b irrennted 
ln the current Simramr No 1 91 by p A bath 
Bven Hedln a big Trans Himalaya b reviewed Hal 
ley waa not only tho first to predict tho ret irn of a 
comet but alao to devise a method or determining 
the ago of tho ocean from cheml al denudation George 
F Becker con monte on hb work The ancient deol 
mal bead frai e Is still In actual use aide by aide with 
the very let) it adding and listing machines This 
ancient bead (ran the Chinese abacus and lb Japan 
ese twin brother are dcscrlb d by Mr Daniel Artbnr 
Dr Jean Charcot pres nb th rosulb of hb Antarr 
tic eapedltlon Henry A Wise Wood contributes an 
exeellont paper on Mod rn stereotyi y and the Me- 
chanic* of the Newspaper Sjlstllut a for Rubber 
b the title of an article a hi h must undouttedly at 
tract attention be bubo of the present rubber boom 
Under the title Mechanical Oddities some c irl » In 
vcntlons are des rlbed The design of a ropbne mo- 
tors b discussed A Melln ■ iggesta an tint rovt ment 
In aeroplanes A box with a secret o| nlng b de- 
scribed and Illustrated 


Senary Are Falcate Ora ate* 

After six years utest Mr Peter Cooler llewltt 
haa been awarded patenb for hla mere try vapor elec- 
tric lamp The patenb have been lu luterferonre 
almost since the data when they were first ai plied for 
la 1901 Mr Hewitt s chief opponent was the General 
Electric Company 


In accordance with the recent decision affecting the 
classification of articles under tie tariff Art af 1909 
the United States Treasury Dei artment haa Instructed 
customs officers to admit free of duty all miners 
safety lami* whether el h trie or designed for using 
oib or other Illuminating materials with or without 
gbas chimneys and whether Imported as an entirety 
or to separate parte together with any apparatus for 
locking or unlocking such safety lamps for testing or 
detecting flaws tat these lamps or for cleaning thorn 
of dust particle* etc together with *11 mil re rescue 
tpplbnre* and parts thereof surh aa heli b special 
tubing of valves spcctal oxygen eyllnl re refilling 
oxygen pump* and all other essential farts of the 
compbb outfit, whether imported aa eaiireUe* er t* 
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THE MOTOR-BOAT RACES AT^'&O^Afcb 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICA!^ *’ 

Tbo motor boit raiea at 16 ohm o and Monti Carlo and a bait astonished man/ of the Mutators, and gree of aocsrecr la obtnHtad, ant an W tps rt e B c e Mo 
thin y ai wir noteworthy on amount or tht extremely was an aioellant testimonial to the doalgn and oon ibon that In a loog-distenee raoo a Mat trUI make 
high a) o< d « bUh was Btiauud according to tho cable strucUois of tbe Wotseloy-SIddeley motor* that drove low speed If anything, thaa In a abort ■peadtrtaj.lt 
iliapauhre I hi re wore a wore or more of boats la bar She was piloted by bar owner who steered seems certain that the Ursula ' Ms ant shown mask 
tbe rates which were favored with excellent weather her with great st ea dlne ea. He took tbo tuna with- more than 40 mfiee an hour so lu That aim should 



that made possible tbe attainment of great speed se- 
pt tally In tbe long-dislame events 

I he fliat long distance race for the Championship of 
tbe flea was held on Sunday April 10th Count do 
Pourtalua Cocorlio readily won this 100-klIometir 
(1^4. mile) race in 4 hours SI minutes JO *6 sec 
onde at a apeed of 28 SI miles per bow Out of the 36 
lompetliira In this longdistance rare for cruisers the 

Teli Mont Calypso Oregolro VIII and Bpagal 
llnail finished In the ordor given 

II ib e was an exciting one as several of the boats 
weie uutti evenly matched The BraaleT Despujols 
hydi i lam whlih was one of the novel iraft that 
laui this ytar did very well and showed good speed 
In prni ortlon to Its hone-power In the set ond great 
Intel uatlonul rut for thi Coupe dee Nations which 
took plain on April 12th this boat waa second On 
Isblng but 1 minutes and 47 seconds behind the Ur- 
mia whlih completed the 100 kilometers (621 
milts l In 1 hour 2d minutes N IS seconds The 
llraelcr Deepnjola averaged It l miles an hour against 
4tte miles an hour of the Ureula She was fltled 
with a Braaler 4-rytlndoi engine of 100 hone-power 
ubtli the Ursula bad two 12-cyllnder motors to- 
taling 800 horse-power One of our photographs 
■hows the twin screws of the Ursula. Her tnglnei 
are arranged side by side one on tach aide of the 
bull Another photograph shows the Ursula at 
full ai -id while a third |l ture shows th Braaler 
Despujuls The dlffertnco la the amount of spray 
thrown by theae two bouts Is Interesting the former 
cuts through the water wllh very little disturbance 
while the latter eklme over It with a good dual of 
aptaahiny The gnat ngularlty with which the Ur 
aula speeded around the course for nearly an hour 


out slowing down and at eat h turn the boat would 
Up dangeroualy The Ursula showed herself to 
be one of tbe fastest motor boats that have ever 
been built but In the mile end kilometer speed 
trials she did not make anything like the time that 
■be Is reported to have accomplished In the long 
distance races In fact the hydroplane beat her In 
the speed trials owing to Its ability to get under way 
quicker The times of the mile from a standing start 
and of the flying kilometer trials by tbo Braaler Dee- 
Pujols and the Unula were as follows 

Miles 

If Be Kilometer an Hour 


Braaler Deepnjola I 20 IS 7t 

R raster- Doapujols W K sec 44 26 

Ursula I 8(2-5 MM 

Unula BfilSsee 4086 

The Unula this year Is fitted with tbs asms two 


12-cyllnder Wolaeley Hlddeley motors that were used 
last year As her best speed then was about 87 
miles per hour It Is fair to assume that the figures 
given In the cabled reports are not correct or else 
that the distances around the oouree were leas than 
supposed It Is extremely doubtful If ths Dubs of 
Westminsters racer averaged more than this figure 
In tbe long races especially lines she made only 4015 
miles an hour In the flying kilometer speed trial Ws 
understand that on au-onnt of the great depth of 
the water where the races are held there Is often 
times a shifting of the buoys owing to the Inclining 
of the anchor lines and that this can see a shorten 
tng of the oourse The mile and kilometer teste 
are therefore the only ones In which any great da 


hare averaged 4l miles an hour with Os mm* p ower 
plant as heretofore la very cmU table 

Aw Aereplass night with Vive Fursswe, u4 
c ism Cwwuy rirlM Swan. 

One of the most remarkable performances ever made 
with an aeroplane was that of Roger Bommers new 
biplano last week in France when piloted by Its coo 
■tractor it carried him and four other penooa In a 
live-minute crosscountry flight On this occasion the 
aeroplane lifted some 750 pounds of dead weight or 
probably a total weight of 1 800 pounds with prseama- 
bly a 50-horse power motor 
4fiolliat de m i n i t m ta e n at Mm |wsl«M#» * be 
heavier than sir machine was given bn April lib thy 
Louts Paulhan who flew from Orleans to A i sta i r- 
Aube (118 miles) In IK boors on bis Fannan biplane 
The next day be flew 4»H miles farther screes country 
in 1 hour and 10 minutes reaching a height of 7M (set 
Henry Farman on the Uth Instant also flaw 40 miles 
■cross country with ■ passenger 

These brilliant flights form an ocular demonstration 
of the great advance recently made la dynamic flight 
and point the way to the practical utilisation of the 
aeroplane for the transportation of individuals and 
of mall 

The Electrical World states that at a recent miners* 
convention In Indianapolis the opposition of mine 
workers to electric power the Introduction of which 
they consider against their Interests was manifested 
In s resolution declaring that the aw of electricity in 
mines Is hazardous as the leakage from poorly Insu- 
lated wires has a tendency to ignite mine gum and 
frequently causes explosions 
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CWE MANUFACTURE OF CELLULOID 

BY JACQUES BOYER 

tt cuter oil *u added to the mixture aod afterward paper chopped or cut Into stripe— la Immersed In nltr c 

the naphtha wu replaced bjr methyl alcohol Parke- acid for a 1 erlod ran* In* from flftoe n I utee to two 

■Ine obtained a temporary eocoeaa In England but It hoon according to the charm ter of th nb m and th 

wu driven out of the market by the cheaper cello temperature of the bath The cotton or paper now 

told the maaofactnre of which wu begun by the converted into nltrooellotoae la taken out wrui g and 

Hyatt brother* la Newark New Jereey In 1857 proceed to remove moot of the adhering liquid which 

Other large celluloid factorial were eubeequently os may Dr may not be returned to the ltratlng bath 

tabllahed In America Prance England and Germany In either caee the strength of tbe bath la r elor <d to 

Celluloid I* now made from a very pure form of Ite orlgli al value by the addlt on of con entrated 

cellulose usually obtained from cotton or unaUed HI nitric acid 

tOT paper The cellulose is converted Into nitrocellu Tbe nitrocellulose la wubed In water and ground In 

toae by method! which vary somewhat In different fae a taper mill In which a rotary movement la Impressed 

to lies Among the pro ce ss a s most commonly naod is upon the man u It Is forced U tween a 1 la ad two 

th* following The material— raw or spun cotton or cylinders which rotate at a speed of 160 revolutions 
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More than ataty year* ago chemist* began the aearcb 
Mg euhstanCve of which Imitations of horn tortoise 
•feoll, and Ivory could be made One of the trot ex 
t)Sftmeater* Dr Pierson of New Orleans furnished 
a theoretical solution of the problem Id 1848 by tbe 
discovert of celluloid a complex substance consist 
tog chiefly of nltrooeUutoae and camphor but no ln- 
dastrlal appltoattoo of oellulold wu made until a 
fnM)t tolar data 

fa 1MI Parkea of Birmingham obtained a similar 
■uketaaoe Which he named •parkeelne by mixing 
gaa o ott pa with wodd naphtha The hardness of parke- 
s|M limited Its applications and It wu employed 
chlejy u aa atoctrioal laautator tn order to aofiaa 







3^3 


per mlnuLu The cylinder* are eet with (teal blade*, 
parallel to the axis, and the plate bean a camber of 
eteel blade*, slightly Inclined to thoee of the cylln 
dor* The finely ground nltrocelluloae next goee to 
the blcachery, where It la treated with chlorine, hydro- 
gen dioxide gulphuroua acid, potaaatum permanganate 
and other decolorizing agent* It la then washed 
thoroughly, p reseed between roller*, and dried 
Celluloid 1* made by dlaaolvlng nltrocelluloae In an 
alcoholic solution of camphor Borne manufacturers 
mix the camphor with the moist product of the roller 
presses which contains 40 per cent of water, while 
others ndd the camphor to the drlod nitrocellulose 
In thc./e^nn' cSsd the molsl'pulp, camphor and color- 
^mt''matLer are ground together between borlaontal, 
clrcnlarly fluted Iron “millstones ’ The mixture Is 
IMumd several times through this mill, and t* then 
dried When the nltrocelluloae Is dried separately the 
lumps formed In the passage through tho roller presa 
are crushed by rubbing the pulp, with the hand 
through a i-oareu wire screen 
Drying Is effected Indirectly by pressing the pulp 
between liiyeya of absorbent material The pulp la 
spread on a doth which Is turned up over It, forming 
a re< taugular calco 24 Inches long 20 Inches wide, and 
about % Imh Uilok. In the factory of the SocISld In- 
diislrlclle dti Celluloid these cakes are plied alter 
natal* with dry felts a sheet of Iron being Introduced 
after oath ten or fifteen cakes, In order to 
faellltHtn handling Tho pile Is then sub- 
jected to a hydraulic pressure of about 200 
tons. After a few minutes of thla violent 
compression, tho now wot felts aro replaced 
by dry felts and the operation Is repeatod 
until the nitrocellulose Is dry The com 
pressed cakes are now unwrapped and 
111 r, ’ten Into fragments for solution If the 
rnniphor has been added before drying the 
broken cakes are simply sprinkled with al 
coliol, hut If the dried nitrocellulose con- 
tains nn camphor It Is moistened with a 
solution of 00 pnrts by weight of raiuplior 
In 100 parts of alcohol 
The solvent Is allowed to act for 24 hours 
and then the mass Is rolled between hollow 
Iron < yllnders, from 12 to 28 Inches In dl 
alneter. which make 10 revolutions per min 
Utc, and are cooled or heated, as desired 
by a 1 1 renin I Ion of cold water or steam in 
their luterlor From 81 to 130 pounds of 
celluloid arc rolled at a time tho rolling 
being continued from half an hour to aev 
oral hours Toward tho end of tho opera 
tlon tho cylinders aro brought dose to- 
gether In order to produce a thin shoot of 
celluloid longer and wider than tho press 
by which tho sheets arc converted Into 
blocks The rolled sheets are trimmed to 
the exart dimensions of (he press, and the 
trimmings go back to the rolling mill 
In (he rhamplgnenl block pram a strong 
Iron box 84 Inches long, 28 Inches wide and 
12 luches high Is filled with sheets of cellu- 
loid and these are converted into a single 
block by pressing between two Iron plates 
The top p'nte Is fixed In position, while 
the bottom plate la carried by a plunger 
which enters a cylinder below nnd la forced 
upward by hydraulic pressure A pressure 
of 250 tons la applied for a period varying 
from 5 to 1J hours, during which the collu 
lold Is kept at temperature of from 188 to 
104 deg F by a circulation of hot wator 
In the Interior of the plates and the double 
walls nr the box Tho maaa is cooled by substituting 
cold for hot water the pressure being continued dur- 
ing the cooling The top plate la then removed and 
the block of celluloid ti forced out of the top of the 
box by agnln applying pressure from below 
The blocks arc rut Into bands or rodB according to 
the purpose for which the rollnlotd la to be used 
Tlie bands are cut by a mac bine In which a knife, 
the edge of which Is Inclined 40 degrees to the hori- 
zontal, Is forced dnwnward by a screw In this way 
bands varying In thickness from 1/280 Inch to 114 
Inch can be obtained. Celluloid is cot Into rods or 
libers by a machlnu In which the rutting tool haa the 
form of a shoit cylinder of diameter varying accord 
lug to the sire of rod desired 
The celluloid, after It la rut up la dried In cham 
here where the temperature Is never allowed to ez 
coed 111 d- g F on see ount of the danger of explo- 
sion The tlnn required for desiccation varies 
greatly with tho thlrkness or the bands or rods Bands 
thinner than I 'loo Inch dry In a few hours while 
■trips thick enough to la lined In making knife han- 
dles, for example niuat remain In the drying iham 
her about six months. 

Tubes of celluloid nre made dlrerlly from the rolled 
alidota In nn apparatus which comprises two vertical 
i yllnders, with tbalr axes In the *am* llns spd their 


lower cylinder baa a «atnl orfflea, to *a«8&< - 
apertures of various dte-sta g s «b> b* MJwted. and 
the lower part of tbe cylinder is heated hr a ctreata- 
tlon of hot water. Tbe oeUnloid Is' tntrodaoed fkte , 
this cylinder and hydraulic pressure » applied hr 
mesas of the cylinder above. Tbe Celluloid, eeftened 
by the heat, Is thus forced through tbe aperture lb 
the form of a tube, which the operator draws away 
and cuts into convenient length* by mesne o f a damp 
attached to a cord passing over reversible pulleys. 

To return to the bands of celluloid which hare been 
cut from tbe p r ow id blocks. In the drying chambers 
these bands become warped. They are flattened In a 
hydraulic polishing press which exertx a p r es su re of 
about 1,000 tons. The celluloid bands are pOsd alter- 
nately with sheets of polish »d brass or niekel -plated 
steel, a thick plate of east Iron covered with doth or 
felt being Inserted after each four or live hands. These 
Iron plates contain channels for the circulation of 
steam or cold water While the pressure is applied 
the plates are first heated by steam to 180 or 1M deg 
F for a few minutes and are then cooled by cold 
water When the bands are taken from tho PP MS— 
they are found to have acquired tho high polish 
sheets of metal which were In contact with ttatoLffi^, 

Before describing the subsequent trensformaffimK^n; 
the bands rods and tubes of celluloid, the mstfcod.w’ 
producing striped, veined, and mar Wed affect* should 



Flattening rellalnld hands that have warped In drying, 
TEX ■AXUTACTUXX OX CELLULOID. 

bo noted For this purpose two blocks of celluloid of 
different colors are made separately In the block press 
and cut Into bands about 1/108 Inch thick A pile of 
these bands, arranged In alternating colors, la siloed 
with a powerful paper knife. The fine strips of cellu- 
loid of two colors resulting from this operation are i 
srraqged regularly or Irregularly In the block press 
end converted Into a solid block of striped; reUed, 
marbled or "watered" appearance 

From the bands, rods and tubes of plaid and varie- 
gated cellulose, objects of every form and character, 
r resenting tho appearance of Ivory, tortoise |b*M, me- 
hngany and other woods, coral, amber, Jade, malar 
chits, silken fabrics, etc , are made by various Mtfrfc 
tlons, of which tbe most Important are sbaptng; cut- 
ting out molding, curving, blowing, varaiebthg and 
decorating. 

Celluloid, like wood, horn and Ivory, ta usually 
shaped by hand, with the chisel, drawing Haifa, reap, 
etc. Celluloid hair pin* are pointed, .»* the emery 
wheel Shaping It done also 6a -the Jatfca tt th* fac- 
tory of the floddtd Indugtrietty dp fc e iyW IL ' T%e e«t- j 
ting out Is dou« preferably iy pmmt 
circular nod band gawt, and oteftaf- MWoa with j 
straight and fieted edged k 'wjwhei to „ • i 

employed to cut out padre of tatertoektng combe, which j 


oefluWd fester,** droa m iy am ite te wti i i 'fcM 
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OeBulertd objects of the utmost variety of .form are 
prodooed by molding, ta White operation tbe softaateg 
Inflwxe of beat It again ntOtmd. The ebjeot, approtd- 
mateiy shaped by other method*, U inserted between 
the two segments of a brecee mold, which an ta oea- 
tact with the heated, plates of a steam' prase. When 
the oeUnloid has beoome sufficiently plastto, dps plates 
are foroed together, and the oellalotd amume* the ex- 
act term of the mold, which it Maine after OOollmt 
Leaves, petals of flowers, and similar small thtm ob- 
ject* of celluloid are shaped by stamping with 4MC 
Tbe operation of blbtetag is performed on eaUnloM 
tfabea x* they are drawn from tbe press. A tube of 
suitable dimension* U placed In a basted mold com- 
pared Of two or more segments and, wkn soft, la in- 
flated by a blast of high premure steam which terms 
the oeUnloid Into oontact with every part of tee mold, 
which la cooled before opening. In this way 
white broom ocrers and similar eUpahapnd 
objects, as well aa dolls, animal flgurt* sad 
othor toy* are made The parte of n*ttttold 
beam and other buUt-ttp objeota ate *ome- 
tlmre joined by means of eoetone, aoStto 
sold or other eolvenu ol oeUslold. Cheap 
boxes are varnished with a eolation of eeUa- 
lold in aoetlo add. which saves pdUsbing 
with pnmloe atone. 

For decorating the aurtaot of cdlulald, 
aniline colon dissolved In alcohol aro am- 


A useful critical comparison of the werk^ 
of Frank and Eiffel ta presented by yn 
Bchule in tho Zeltsohrlft dee Vorelnee 
Dentech Ing Tho law that reslaUne* ta 
proportionate to tho square of the velocity 
ha* been verified by Frank for velocttlo* up 
to 8 m/tM, and by Blffel from 111 to 
40 m./reo. Th* specific reatatanee ta pro- 
portional to the normal area, mid this re- 
etatance done not re»ch Its itadximntn with 
an area of 1 sq. m (Utffel),* Tbe result* 
of Freak for right circular cylinders and 
conm of various angUa are In contradiction 
to those of Eiffel The error ta considered 
to be on th. side of Eiffel, and further, tee 
restatanee deduced by the letter from bta 
experiment* with Inclined plate* requires 
substantial correction. Tho restate M* of an 
Inclined plate Increases very quickly with 
the Inclination of tha plate np to 10 dog., 
and 'muck more slowly thereafter. Frank’s 
eoeffletant for the surface friction of pistes 
moving parallel to their' length, via., 0.00244, 
show# that the restatanee of such a plate to 
2M time* lest than that for the same plate 
moving along th* normal. This' coefficient 
agreen w*Q yrith the resistance coefficient of 
vapow -and gMl ta motto* through tubes 
ta tee teglob from 10 deg. to 0 deg. plate 
Inclination, th* surtfM friction U of prime 
Influence on the specific resistance. Em- 
ploying Frank’* law of Motion along with Eiffel's re- 
sults tor pistes Inclined at 20 (tag. to SO deg., tea fljr- 
restatanee may b* found ter tbe region of mote im- 
portance in flying technique, vta^ between 0 dag. and 
H deg., at 8 deg. Inclination, tea restatenre X. reMre* 
to tho unit of snrface, projection, peases through a 
minimum value Xb\jatn,=0i te |he formula Been 
x area x etr density x V ^fltr zrefstonrw 

ta composed of three parta-^b* ^oeetof*tta« 'reStat- 
ure, ted Motion* external- and j N te W 

frtotton only become* of taporiaare toemsgte 
dig. taeUnatloa. lad tote Tbo direction of tea' Want- 
ret terete on a ptao*' *urfao# onty begtre-te doftt* 
frem tee norma] tey«tate tadteattoM of f tern M« 
tote? for 8 dot- tea deviation it -a teg, JdteMig-mw-' 
mal, and for l dsg.lt ttX do*. -Th# retW of uptfaute 
to mortal tore* for an taetjbiaf plteg^mteUMte 
grestate ter an taeHndttoa of 6 dig. *a/W«kM&te 
apthruxt reaches a maxtmem forth* tegfeMfe fmEE? 

oeimioa rerite ^ w r i te 

guaranteed not tabreak 

entm, ore 

^ahre arete** 
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gimm ■» Pfc»t m* totting cm the Piddle of* to 
m km new tersmsht to a teeas to a different point 
tram thorn toning on the edge of the lens, as ie 
shown in lig. I The d is t ance from T to Q gives 
the amount of the "spherical aberration." Bren more 
troible «U canoed by the “chromatic aberration,” the 



using a powerful teiaeoope here naturauy 



it |g that the flrat look through a largo teVeeoope 
would be dlaappoiuUng. for nothing appears as big or 
gs magulOcd as expected. The beginner U apt to be- 
(tore that be cbold aae the whole moon at once and 
ae if only a few mllea away, but 1» amased to find he 
pan aoe only a email portion qf it and that shimmer- 
ing and deeping In a purple base. He may admire 
the beauty of the color not knowing that this Is caused 
by an Imperfoctlon of the telescope which cannot, un- 
fortunately, be got rid oL Indeed, the moon presents 
a prettier picture in a three- or four-inch telescope 
than it does In anything bigger It la in the hope of 
explaining the simple things about a telescope that 
thla article la written. 

It is sometimes thought that a telescope Is power- 
ful because the rays of light pass through a largo 
number of lenses placed at intervale down the tnbe 
This Idea, like many another popular one. Is entirely 
erroneous The telescope gets its power mainly from 
tbe Objective which caused the rays of light coming 
RtJtothe object under observation to converge, and If 
net Intercepted form an image ' 

„ The action of a simple lens la easily undorstood. 
If parallel rays of light fall on tbe lens In the same 
direction as the axis of the lens they will (Fig 1) 
converge to a point F, called the principal focus, and 
similarly, rays from F win emerge as a parallel beam. 
F may be on either side at tbe lens, and it Is Imma- 



terial In which direction the light goes through The 
distance from F to the lens Is the focal length. Next, 
If we have a parallel beam not In tbe direction of the 
axis (rig. 1). It will likewise converge to a point, dif- 
ferent from F If we neglect the thickness of the 
lens, a ray through the center of the lens 0 win pass 
through nndsvlated, a ray At through f the focus will 
emerge parallel to the ax la. Raya from the north of 
the moon, y, wilt be brought to a focus at n, and from 
the south edge of the moon, g, to the point s. Hence 
the lens forms a real image at the focus, so that if we 
Waned there a ground-glass or a photographic plats we 
Would obtain a picture of tbe moon Thla image Is 


. s of using the convergent pencil 
of yin tram the object glam give three different kinds 
to telmoopda. If the ran before they came to a focue 
fall apes g double ooncara loss we have the QalUeu 
Witoops, a principle Which exists In the modern Opera 
glam. VSdt givea an erect Image. If tbe Image at the 
axamlosrt with a double convex leal a "mag- 
totytadlJMO.' we, have the astronomical i sles o op s, 
rti'tnvgnied tor ^epler. ThU gives an Inverted to- 
V$feth*r.feaag# to examined hr Ores double eon- 
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star Imagea had a greet amount of color surrounding 
them. ▲ lens may be regarded as a round prism 
Since a prism not only deviates light but breaks it 
up into the spectrum colors, a simple lens win act 
as is shown in Tig. 4, the violet light is most re- 
fracted and is brought to a focus at o, the less re- 
frangible red comes to a focus at B, with rays of the 
Other colon In between these two extremes. The re- 
sult of all this is that If we focus for tbe yellow, the 
red and violet form rings around this and ■ star 
Image is surrounded with a considerable amount of 
color Sir Isaac Newton was the tint to explain those 
aberrations, and it Is singular that although ho made 
experiments to prove that glass and water dispone 
light differently, be did not forestall Dolland’s dls- 
coTery (360 years ago) of making an objective from 
a combination of two lenses, one a doable convex lens 
of crown glam the other a doable eoncavo lens of 
flint glass. 

With such a combination the optician baa four sur- 
faces to figure, and as a result It Is possible to almost 
entirely eliminate the spherical aberration, or In 
others words make a flat field But on tbe other band 
it is still Impossible to set entirely rid of color Flint 
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end crown glass do not disperse light alike, tbe flint 
relatively yrldena out the violet end tho more The 
optician with glass of two different sorts st his dls 
peas! can bring two colon ot the spectrum to a sharp 
focus For a visual telescope the rays generally taken 
are the yellow and the blue green Consequently both 
the red and the violet ends of the spectrum are not 
In sharp focus, and these form rings about tbe stel- 
lar Image which oomblne to make purple color In 
small telescopes this color Is not so pronounced, but 
with large telescopes of 24 Inches or more aperture 
the color Is conspicuous end cannot bo got rid of 
This is known as the "secondary spectrum " 

The problem of making s good visual lens la really 
a much simpler one than that of making a good photo- 
graphic one. In the first place, In the ordinary telo- 
scope for visual purposes, the Held is comparatively 
small, of only a few minutes at arc, and the process 
or making a field flat over the area la simple com 
pared with that required in an Instrument like the 
Bruce photographic telescope of the Yerkaa Observa- 
tory, which photographs an area in the sky 16 deg 
square. With refracting telescopes the ratio of aper- 
ture to focal length la about in tbe ratio ot 1 15 (the 
Yerkes 46-Inch has a focal length of about 750 Inches, 
a ratio of nearly 1 . IS). In a photographic telescope, 
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ter the portrayal of a comet, for instance, as short 
tap e s ar ea as poeslble are desired, and this calls for 
as great a ratio of aperture to focal length as possi- 
ble. The ordinary amateur's camera works very well 
at a ratio of aperture to focal length to 1 16 If 


ebanv Only lenses to the 
at 1 1 B. (Fig. 4.) Everyone 

twa to atoam knows how 


beat nukes can be used 
who is familiar with the 
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field from a lens with an aperture to 1 5 Is impoufr- 
ble with only two lenses; three or more are neoee- 
eary Using fleas ot different Indices of refraction 
which la poeslble from the fine qualities of Jena glaaa 
now procurable, separating the lenses properly and 
grinding their eurtnoes to the right curvea, it la pon- 
slble to obtain a flat field with an absence of color and 
astigmatism. (Fig (.) The Bruce photographic tele- 
scope has an aperture of 10 inches with focus GO 
inches It la a 4-lens combination, technically known 
si a “doublet?’ 

Every skillful amateur knows how to test a photo- 
graphic lens. This Is perhaps done as well as any 
other way by the test cards for astigmatism, to ass 



If straight lines which Intersect at right angles be- 
come lines or blurred images at the edge of tho Held. 
Still a lens might answer all the requirements for 
ordinary camera work but be a poor astronomical lens. 
A camera might cut dear to the edge of the plate 
on ordinary work, but when a three or four-hour ex- 
posure Is given on stars all imperfections will show 
up Unfortunately, for obtaining asironomlial photo- 
graphs a telescope mounting with a good driving 
clock Is Indispensable— which Is usually out of the 
reath of most amateurs 

On the other hand there are a numlier of small vis 
ual telescopes In the hsnds of arusti lira, and a few 
words might be said In regard to testing them This Is 
best done on s moderately bright star Korns can 
fully on It Push, the eyepiece in slowly and note the 
change In appearance It the s|>ol of light does not 
remain rlrrular, the objective Is not “squared on ’ 
properly, or the objective may lie pinched in It* cell 
This must be adjusted before anything more Is done 
Now pushing tho eyepiece In, the colors should 
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change gradually and symmetrical!} as the disk of 
light enlarges The same should hold true by pull 
lng the eyepiece outside the focus If the telescope 
behaves well from this test, turn to a double star 
like Castor As tbe amateur bet nines familiar with 
the beavons, he will soon learn test objetts for his 
telescope, and if be possesses s good Instrument there 
Is no keener pleasure than trying it night after night 
and becoming familiar with the beautiPB to the heav- 
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Before a meeting of the Royal Society ot Arts, In 
London last January, a paper was read on an im- 
proved method of electro-plating It described the 
process of plating metals by rubbing them with a 
moistened powder, and a number of articles wore 
plated with gold silver and sine before the society. 
The new plating powders are not to be confused with 
plating preparations which have been In use heretofore 
and which act merely to exchange the surface metal 
to tbe article to be plated with a thin dim to depoe 
I ted metal. In the new process a truly elect roly dc 
action takes place which results In tho deposit of 
mstal without taking away tho surface metal from 
the object to be coated Furthermore tho deposit may 
be made as thick as desired by continued applications 
of the powder The Inventor to this plating powder 
began his experiments a number of years ago with a 
view to developing a process by which knives forks 
spoons and tbe like can be plated ns remill} ns they 
can ba cleaned with polishing powders, sod he sua 
seeded to devis ing g swto ad kg whleh tomato MV 
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metal and tven certain alloy* inch aa brass In various 
proport Iona of copper and line can be applied to metal 
obit eta So far tbe new powder* are not on the mar 
ket In thla country but In England they are sold in 
■mall tana for a ahllllng eatb and one tan la auffl- 
tlunt lo plate tbe jlckeUd portion* of a bltyela or to 
plate a quantity tf bouatlold silverware 
1 he powder* are comi oe d ( I ) of the metal to ba 
dtpoalled In Ita «! mentarv state (3) of a aalt pro- 
f rably a aalt of ammonia and (3) of a powdered 
metal wlilt I mint bt ele tro poaltlre to the metal 
which la tt lo d malted Magnonlum U the moat 
lettro poaltlvc m tal whl h It la commercially prao 
tltal to use and In nanv of the preparation* thla 
fori nh i tlvo n lal I ment In aome of tbe prep- 
aration* aluminium and xlnr are used Tha follow 
Ing formula gives the tint plating powder 

/Ini l r parta by weight 

Ammonium sulphate 6 parts by weight 

Magneelum 1 part by weight 

Chalk 10 parts by weight 

Soapstone 3 r parts by weight 

Ordinary tomm rt lal rlnc dual oven though It Is 
not porfcrtly pure mar bt used Thla aamo formula 
may be ustd for Mt\ ml oth i metal* If silver be 
•ubetltutod for the aim In thla formula a very hoavy 
dopoell will bt. obtained which will have thf whits 
frosted appearance of silver clot tro plating biforo 
burnishing If gold la substituted for the sine the de 
poelt will be a light yellow but various shades down 
to a rich rod bate botn obtained by varying the for 
mula Thu arlltle which Is to be plated with thn pow 
dcr do* ■ not have to be cleanod before the powder Is 
applied for tbe powder Itself acta as a cleaning pow 
der and liberates the oxygen of an oxldlatd surface 
The amateur wbo wlahos to experiment with these 
powdtra should bear In mind that they hare been 
patented abroad and that patenta an pending In this 
country 
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Wo havfl heard so much about the synthetic prn 
dot t Ion of perfumes syrups dyte and what not from 
coal Ur prod lit ts that we art not easily surprised by 
the Information that milk may be artlfl tally made 
The m thod dt scribed below however la not a ihoml 
cal one but consists mertly In the mochanl al admix 
ture of distilled water with crushod and flm ly ground 
sweet almonds Practically the only dlffertnte be 
twten tow a milk and that made of almonds Is thst 
cow s milk contains animal casein while the artificial 
milk contains vegetable taseln The latter will pro- 
duce a good supply of (roam and If allowed to stand 
some time will become sour It may also bo toagu 
la ted by the addition of vinegar or atetli. acid When 
combined with grape sugar It Is capable of generating 
some extraordinary organic inbaUncee The artificial 
milk may bo used with tea and coffee In the *amo 
way that cow a milk Is used 
To rnske the milk protuio half a pound of sweet 
almonds— the Valencia which la cheaper than the Jor 
dan nlmond will give Just as good remits The skin 
of the nlmond* may be removed by scalding the nuts 
In boiling water and peeling them with a sharp knife 
The almonds should then be placed In a wooden < hop 
ping bowl and chopped as finely as possible Take 
about two ounces of the ihupied almonds and plau 
them In a mortar with a small quantity of distilled 
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may be aqueased through tbe doth by wrtagia# ft 
gently a* shown in ooa of the lnustraUona, but oara 
should be taken to prevent any of tbe larger shooed 
particles from being forced through the tawh eg of 
the doth 

If aome of the aSk thus produced Is set aside far 
three or four hours a thick layer of creern will ba 
found an the surface If too much water has beta 
need Is forming the milk It may be necessary to add 
a little isgar of milk to sweeten tt The artificial 
milk has a slight almond flavor when taken clear 
but this Is practically last when It ts used with tea 
coffee or cocoa The color of the cream produced Is 
quite pale but It may be Improved by using aome of 
tbe almonds without the skins removed In the pro- 
portion of two ounces of whole almonds to six ounces 
of the blenched almonds Care must be taken to pre- 
vent any bitter almonds from finding their way Into 
the mixture but one or two bitter almonds to half a 
pound would not affect the flavor of thn milk 
Half a pound of almonds will make three pints of 
milk 

to mm nnioRsauxY dhutikt 


PI k up any common heavy stone such as granite 
or compact limestone Lay It at the bottom of a 
vessel filled with s fluid transparent liquid Common 
sense tells vou that the stone will stay ihsre Modern 
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chemistry tells us that If the liquid has bean selected 
for such a purpose tha stone will spring up to the 
surface aa If It had been forced Into mermry Instead 
of being immersed In what seems to be water 
Liquids which are denser than glass marble or 
common stones are not numerous Leaving aside the 
me tale mercury and gallium and thn metalloid bro 
mine which la opaque caustic and umlta suffocating 
vapors the moat Interesting of such liquids are the 
aqueous solutions or the tungstoboratse Their densl 
ties reach S3 (saturated solution of cadmium tungs- 
toborate) An Idea of the meaning of such a number 
can be gathered from the fact that a man with hie 
choes weighted so as to lower hie center of gravity 
could stand erect In such a solution with more than 
hair of bis body nut or It The chemist Klein wbo 
studied the tangs to bars tee proposed to nee them for 
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\ a ter Then grind or levigate tbe chopped almonds the sorting of ores and other minerals as In most 
adding water occasionally until about twelve ounces rise* useful or pm loos stones only will go to the 

of water have been used Tbe longer tbe grinding Is bottom of tbelr solutions Their pries however (tha 

continued tbe thl k r and ilcber will tbe milk be saturated solution of cadmium t angst otoraie Is sold at 
Now taka a piece of dues* doth about II inchea wide two cents a gramme) wffl tor aome time to oome pro- 

by M Inches long and rinse It In clean water and dude such an application 

after wringing K as dry as possible fold It double Solid aluminium remains on the surface of such 
over tbe top of a pitcher and pour the ogntsnta'ef the liquids To as# a nsstai fl oa tin g over a watery fluid 
mortar through the doth Into the pitcher Tfle milk in however no now g wt gli for the chemist, several 



*» ■ mm, oowevur, ue mm nm sen 
over tbs wfitar while decomposing it. 


Sodium to the ebssjest of the estremat* 
sis, but it is not the lights* Lithium, a beautiful 
metal of a silvery white color, ts Ugbtar than dry 
pine wood Tet, from the obemloel standpoint, K is 
more metallic in Its propertiss than the heavy os- 
mium which occupies the other extreme position In 
the list of solid stem cals arranged according to their 
Increasing densities, 

Buoh extreme difference* In density are not found 
among liquids yet organic chemistry given us two 
colorless transparent liquids which so differ that A 
vessel filled with the lighter of them amyl hydride Ot 
pentane and easily carried by one man, otrald not ha 
lifted by four men when filled with broaoCerm It* 
density of pentane la 0« that ot bromotorm It BM 
liquids are apparently more fluid than water agil It 
is always amusing to watch tha oountananoe of the 
unaware person who la requested to remove a gte*» 
full of bromotorm from oae place to another Bromo* 
lorn la sometimes prescribed by physicians 
whooping cough It Is found at every drug store and 
coats but |1 76 a pound 

But It Is with gases that tbe greatest divergences 
In density occur Iodoform vapor which causes the 
Intsaae stench of that well known antiseptic la ItT 
times heavier than hydrogen When some Iodoform 
Is vaporised In a porcelain dish placed over an alco- 
hol or gas lamp It is partially decomposed Iodine 
vapor te set free and remains mixed with iodoform 
vapor Aa Iodine vapor 1s Itself one of the heaviest 
of gases tbe experiment remains very beautiful If 
tbe air te qulat a lateral Jerk given to the dish cauaea 
the layer of violet gaa to oscillate heavily Jtert aa a 
liquid would do in similar circumstances 
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The accompanying cut shows the cross section of a 
small electric furnace made from a description of the 
Motsaan furnace In thla one the brick and lime cav 
lty are replaced by a block of limestone about 6x6x1 
Inches In the top face of the base te hewn a cavity 
about 1 x 1 X I Inches also two longitudinal grooves te 
it reive tbe aarbon electrodes 
The cover Is a similar stone with a cavity hewn In 
IU lower face Both base and cover shoe Id be bound 
with a piece of sheet iron or tin to keep the pieces to 
place should the heat be great enough to crack the 
■tones Tha carbons are regulated by means of the 
vertical lever hinged at the base and attached to the 
carbon by means of s clamp Thla damp I* at 
tached to tbe lever at one place only This allows 
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sufficient horlsontsl movement Tbe electrodes are 
connected to a lantern circuit (alternating current SIS 
volts) by means of damps These damps and other 
metal work are made from sheet aluminium— easy to 
cut and easy to shape. The bolt* used are short stews 
bolts 

In such a contrivance calcium carbide calcium phoa- 
phate phosphorus brass and alters are sadly pre- 
pared 

Calcium carbide require* Intense heat, the cavity 
Should be small (tea carbon or powdered are light 
carbon is beet to nss 

Onldnm phosphide 1s prepared by h sating calotte* 


la placed In first la email quantities this 1* covered 
by tbe other Ingredients ted) mixed an4 palreriwfl 
Borne kinds of animal charcoal and catatam^ntd* win 

Phosphorus la prepared aa directed In Newell by 
heating a phosphate, charcoal and sand Phosphorus 
is separated and borne at the top U atonrtlmsa *ab» 
limes on tbe tooee of (he stone* and borate late Bum 
when tbe cover te lifted Tbs gloss like dag rem*lj>e 
in the furnace TWs to sxosedtogty bet. Ftotod of 
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THE AEROPLANE AND THE BIBIOIBLK 


I S ull llu hlslniy of met liaiilral Q< hlcvement It 
wmild bi tllldiiiH tn llml u parade 1 to the tom 
Ideation of Inti lllgi nre and nudatlty wllll which 
a fi w nun In aa ri w yeara, hate lilted the art 
OI flying from the dreamland of tht lni|tmctleal en- 
(linalnat Into lilt world of brilliant atiomiillahinant 
It ana not do viry long alnte that a a< lontlal of world* 
wide reputation nllt llipti d to prove that hetausc of 
• ir.ntn fimdanu nlal print Iplea the art of flight 1>> 
miana of Inat It r than air marhlnes was not tom 
nn ri lally |iru<ll<able Nutrlhelesa within a period 
of tonaldi rahly h-sg than a year, more than one avi 
aior baa flown at a speed of over fatty aoten in I lea 
lilt hour, unotlnr him covered a dlalnnee of 144 miles 
In a iniitlniiotiH lllghl of four and a qnarlet hount, a 
third Itaa flown airoaa the English f’hamul, and a 
fourth I'atilhnn, (hi moat dlallngtilahed aviator of 
them all haa soured nearlv a mile into the air and 
flnnllj him aurpaHtifd iveti that but hj flying from 
London to Mnnchistor enverlng a distance of t»ti 
miles, with but one alup for fuel, at an average speed 
of ovi r fort} mlli>a nn hour 
The algiilfh nm e of this really wonderful ra<e hi 
tween Panlhnn the Fnnthman, and White, the Eng 
ItHhiimn Is apparent only when we tonalder Home of 
the details whhh have been < allied to this aide of the 
Atlantic Dial 1'aillhnli should have wiun the SHOOOO 
prise lit am Is superb alyh at the vi ry first trial Is a 
tribute both to hie own skill In manipulation and to 
the excel lenei of the Karman biplane with* which the 
rate was won, hut to apprei late the full slgnlflianee 
of the ram, we must ri member that both < nntesiants, 
and partli ularly White flew for a lOnelderable stretch 
of the journey at night time and what Is of evin 
more lniporlnm / Ilia! they did not hesitate to make 
both the mu ml and the descent In the darkness No 
stronger evident e than this could lie afforded that the 
nr roplaue Is an Instrument of pie> talon which can be 
relied upon to aiiHwcr with certainly to the mntrol 
ling hand of tin operator 

There |h something sliongly suggestive of bird 

flight In the description of the manner In which one 
or the contestants after leaving the ground awept 
Hi rough the air In a wide i In It- In order to get the 
ln> of the laud and the propur direction of flight or to 
p'tk up again a tourse front whlili lie had been driven 
bv the wind Uut certainly lh< moat dlOhull feat of 
nil was that of making n landing at night time In n 
loinllty with which the aviator was quite unac 
qnalnted and win re he had tu ntakr a wide detour 
looking for a suitable strait h of unobstructed surface 

on whhh to alight 

1 -ant yeai In commenting upon the status of the art 
of flying we icointed out -that the one last obstacle 
to be overcome before flight ennld be reckoned among 
the price lie h1 ae lilt vnnenla was that of mu restful 
start lug nnd nllglulng upon the average surface which 
would Ice encountered In rroaa-eountry flying and per 
forming these feats with certainty tn a brew of or 
dlnnry strength The l.ondon to-Manehester ntca 
would certainly seem lo prove that this Important 
stage In tin development of human flight has hnen 
reached and succisurnll) pnssed 
In afiotig < nut rant lo these achievements of the 
aeroplane Is the series of disaster* lo airships, culmln 
atlng In the wrecking of the huge dirigible "ZeppeMn 
If ' which have occurred dining the last few weeks 
Although the dirigible has proved to bo perfectly stable 
and to possess the ability to light Its way against 
winds of considerable strength ihc laic disasters and 
notably the wrecking of the “Zeppelin ” c mpbasixe 


the fact that, whenever these huge and dsllcate fabric* 
approach, or are In tontact with, the ground, they are 
In Imminent danger of destruction In this respect, 
they are In the same class as the ocean steamship, 
whose captain cares llUlo what wtDds may blow, when 
once he Is well clear of the land with everywhere 
deep water below his keel, bill whoee anxieties In- 
crease In proportion as the water shoals, and the ves- 
sel again approaches the toast line 
The peril of the dirigible lies la in huge bulk and 
the great area which It exposes to the pressure of 
the wind These elements, It Is true, are not a source 
of so mmh danger when once l he craft Is well clear 
of the earth and has abundance of what the navi 
gator would call 1 sea room In which to maneuver, 
hut when It comes to the question of making a land 
Ing, and ho long sa the airship Is upon the surface 
of the ground In an unprotected position, as she must 
needs frequently be, the dangers of disablement and 
even of complete disaster are ever present We all 
remember how the accumulated pressure of the wind 
nn the Frenth airship "Patrle tore It loose from the 
soldiers who were frantically endeavoring to hold It 
down to earth and tarried It over Ihc English Chan- 
nel and across Ireland to he lost In the ocean beyond 
So loo In this Intel disaster, the “Zeppelin," during 
an enforced landing, was caught In an Increasing 
wind In which It whs only a question of time before 
the pressure proved too strong for the company 
of Infantry that was endeavurlng to hold the airship 
ln> place 

Wind pressute on large structures runs up to enor- 
nious figure a The designers of bridges make provl 
slon for a maximum pressure of thirty pounds on 
every square fool of uurface If we apply tble unit 
of pressure to the Zeppelin " we And that on a plane 
surface represented by the total length of 446 feet 
nnd the diameter of about 40 feet, plus the area of 
the tars, rudders etr, Ihc preaaura would amount tn 
ulmut 2*>0 tone, nnd If we admit that tho effective 
pressure due to the clnular bIjhih of the gas hag 
would be only about one-half of thla there would 
still be a strain of 121 Inna upon the guy ropes etc , 
by which the machine was held In poslrlon 
if »c Include the I-ake Constance disasters, this Is 
the third or fourth wrecking of a Zeppelin dirigible 
by Its being dashed to pieces In stormy weather after 
making n landing and th« moral la that these 
ships of the air Hliould remain ns far as possible per 
inane ntly afloat tying up when they wish to mnkp a 
slop, to lofty steel mooring towers, which they must 
approach end on, and to which they must make rast 
by rabies from the bow I'bls We believe, Is the 
plau which Zeppelin himself proivoaes Lo follow, and 
il would certainly seem to be tho only arr&ngcmtnL 
that offers security against absolute shipwreck 

THE DEG LINK OF THE UNIVERSITY IK S0IIHTIFI0 
RESEA ROH 

S O many valuablo discoveries and researches 
are now due to scientific Institutions under 
government control or founded and support 
ed by private munificence far specific pur 
poses that the question arises Is It not to such 
agencies rather than to the universities and colleges 
that we mual look for the most active progress In 
future original scientific Investigation’ 

Not only are these Institutions for special re 
search freed from the duty and cares of teaching 
but what Is of greater imiiortancc, their organise 
lion and equipment are generally far more efficient 
Kvery possible assistance Is rendered lo the Individual 
Investigator, and he In tnrn Is carefully selected for 
his prone leney and promise, and with ample fnclll 
ties at his disposal and supplied with an adequate 
salary, he Is expected to work systematically along 
certain definite lines with entire freedom from floan 
rial or administrative concern 
At the head of these Institutions there nre usually 
directors who are men not only of eminence In tbelr 
special science but competent to organise and con 
duet cacnimlgus or scientific research, which may 
Include n number nf workers often In widely different 
fields, yet all engaged In studies merging into one 
definite scheme Kach worker receives full credit 
for Ills particular contribution, and the solution of 
great nnd complex problems Is undertaken with all 
ihe efficiency of organlavtlon and cooperation char 
wicrlatlc of the best and most modern Industrial 
and commercial practice Yet there Is no aacrlfica 
of the true scientific spirit and the only elements 
of Ihe commercial world that are applied are econ- 
omy of effort and resource, efficiency of organization, 
and adequate capital nnd plant to push to a satis- 
factory outcome any partli ular project or class of 
Investigation 

These conditions have attracted many tnvestlga 
tors or reputation, tnd In such scientific establish- 
ments at the various laboratories of the Carnegie 
Institution or Washington the Rockefeller Institute 
far Medical Research and the resesrrk laboratories 
of manufacturers’ associations and large corporations, 


•usp Ices, much stttqUfie work'«^m^ljMKiWa 

Is done. One talgkt refer , 

for the study of tubercaioaljuj&kjHB^HPMgiM 

diseases, to national physical 

and bureaus of weight* sod. JUms toJjftUgso- 

mtcal observatories and blfiln gfa|fo|ri ><*>iff fao- 

every cose than would be TSF^lkkl.i mifa fn i 
ord of scientific activity Thfifiggirfc 4* -sf dfatkrtg- 
tnal character and U often Iml WfU wtt «s aafaoe# 
and In its application to the riWyfi o y fafafrewT hu- 
manity 

With this ever increasing rffltdiacr «a dk*4PRr< of 
special research Institutions, we OM hrsafafatltoew to 
face with Ihe fact that no long* ora AasertsOfe col- 
leges and universities with tbAr variant griSHUlflc 
whuola and laboratories In aA.AOOd A p#*fafca to 
forward scientific research as OfyOM. la g IW POSH 
there are Hpeelal endowments which i WFMet ' fifa t i l Va- 
torles, laboratories or (Dales whore Unto fa faot -might 
interference from governing board* ssd AgkfiAtMrw- 
tlon*. but, speaking generally Ufa IKMMnt 'Wiver- 
slty is not always able to supply M» notarial facil- 
ities far modern research, nor fa Us arg—lpotksii 
am h as to make Its prosecution pea l fall under e&fi 
dltlons of economic eflh fancy fW so aagfagfad |* 
Ihe work of the great AraerUan *n| |*i*|)|f fj|n It* 
dipsrtmcnts rover nt least In thfamr, fas'.'WfeCelv- 
sbly wide range of knowledge and for 

their support appropriations none 'M&t' must 
be granted by administrations nnd g^^jfafai’faoardB 
without snv exact and siierlal kDorSjBfc-sjf' their 
comparative needs or the merits work 

Where even the lay trustees of a npocifinpgDutlon 
ran pass understandlngly on the plans, EHmoU and 
budgets of such on organisation, with JMMU de- 
fined field the govtrnors or s university, sfambstlnicd 
by the Intricacy of the situation an well dgfa^fifa mag- 
nitude usually adopt h policy of averagfag tjjmr ap- 
propriations to different departments rctfagr tMfe of 
assuming the responsibility of passing our$ke marits 
or urgent y nf their work 

Uut important as are matirln) supiwrt'and faefli- 
ties to modern research, this Is by nh metutf Ike 
only or most serious question for the mak of gakfets 
triumphs eventually over the dlflli ultlen-doa te tketr 
nbsencR So extended have Anierlean VBtWrifftles 
reiently become, both In scope nnd number of stn- 
dents that members of their families are qggafmlled 
not merely to give an midnly largo ntnotigk -of In 
strut tlon along lines onre considered funAgeiexiUl 
hut In addition lo offer coarsen In special or ,gUted 
h ranches Involving no small amount of palnaifaWng 
preparation Bo. keen Is the competition on the In 
tellectual aide and In tho number of courses *g«»sd 
and In the de#lre for large registration that tw 
executive head of the university demands from hta 
ataff as a condition of aalnry advance or proato- 
tlon, the greatest possible amount or leaching, be It 
(ongenlsl or not Under such rendition* It I* not 
difficult to see that the time and Inclination for 
special investigation and research by » young Oclss- 
tlat occupying a ualverslty chair may be seriously 
curtailed Furthermore, so Inlrlratc Is modern uni- 
versity mechanism and even minor admlnlstrwUso 
that from a professor there Is required sn evarin- 
i reaslng amount of rlerlcal labor In the compHtag 
or statist l< al and other records, and Information 
shout atudents and departmental activities, accord- 
ing to the extctloas of the ttuniUonsl machinery, 
which to-dty is apt to ImltsR commercial form 
rather than commercial efflrtenoE nnd economy of 
effort Thus In the mlsunderatalfang of ths pro- 
fessors function and misuse of hflwme, a partial 
explanation may bs round for the |fa*tlvely poor 
showing that American profeasora of ^fanoa make 
In comparison with their European colIeigLea. Ait 
condition, university presidents and timufa to 
America tell us, can he remedied by theKmrfafan 
nf great and further endowment* for ^moosch 
chair* snd labor* torles, but It now seems Kgn 
question whether, stub funds are not more piVLottve 
when npplled (o special institutions apart fra^Lda- 
catlnnal machinery It must not be undcrstoMnat 
the training of young men for scientific riflLh 
has experienced any slackening of effort In our. gR 
versifies and technical schouls for It Is these Bnim, 
stimulated os never before by their professor* mho * 
wIP hear forward the torch of scientific pragma. 
Education and original discovery seem destlQSd 4 b 
the future to it carried on by totally dtsttnef nr- 
gsnlutlons 


That the silver area In northern Ontario I* ronjln*- 
illy being widened la evidenced by the dltrpvgty of 
native metal about fifty mile* west of CochtgaL to 
the Grand Trank Pacific It It understood GMt-tfc* 
discovery m mad* In blasting out A rallwtf *4tft 
When the new* reached. Cochrans, sixty prospeptpr* 
started out the next morning and this number fa fa* 
Inc constantly augmeated by fresh arrivals, 
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aeronautics. 

Ife JuL.Mt*MrhMbMH mafctii* gwesoful flights 
t , hi* acral meuoplt - (Which *u Illustrated in 
«W lm« of February 18th) of tot* In rarious places 
«• April 16th bo mad* thras suocarful ohort flight! at 
Ifeo Buffalo Country Chib, and In the fourth flight ho 
M aeran the field at a high rate of apeed, rising to 
g height of ten or twelve feet, when a gnat of wind 
etnuk the machine and drove It to the ground with 
gnat force. The aviator waa bruised and badly shaken 
afc and his machine was more or less seriously dam- 
apt Despite hla accident, Mr Pfltsner has demon- 
strated that his novel sliding wing tips work well 
flfimgn. A. 1C. Beating and W S Burgess have been 
enperlmentlng with the former's new biplane on Plnm 
I Stand, opposite Newburyport, Mass. This new ma 
oktao, which waa illustrated in our Issue of March 
IKK haa demonstrated that It can slide over the 
gsoand and rise from Its single skid without the use 
of 'Wheels. On April 17th, Mr Herring made a abort 
fififita of about 2fi0 yards On the list he made three 
othta flights. In the longest of which he covered about 
Ita ytada at a height of fifteen feet The next day 
Mr. Orestey S Curtla, while flying the machine at an 
rWhimlsd height of thirty feet, loet control of It The 
h titans descended and struck the ground head on, 
tatamately In a soft meadow It waa badly smashed, 
but the aviator was not Injured 
WMt aviation advances by leaps and bounds, aero- 
statioh haa had several serloup netbacks of late To 
begin with, on April 3rd the German balloon "Pont- 
mem,” celebrated for having won the Bennett cup 
raoe fta America In 1901, foil Into the Baltic Bea and 
three of Its four occupants — one, Herr Delbrilck, a 
megtaS of the Reichstag — were drowned The next 
dag Hof Abegg, a well-known German chemist, was 
kUtafc.'whlle making a landing, while on the 18th ultl 
mo tta balloon "Delltssrh” carrying four man buret 
daring a thunder storm while at a height of several 
thousand feet, all Its occupants being killed by the 
falL It was at lint supposed that the balloon was 
struck by lightning, but this was afterward found 
not to be the case Emperor William, however, has 
had a thorough Investigation made and la getting to- 
gether all the facts regarding the Igniting of the gas 
In balloons by atmospheric electricity 
As far as dirigible balloons are concerned, Germany, 
which for some time post has been In the lead with 
tkfa form or air craft, has also suffered severely 
After making variona cruises In the vicinity at Co- 
logne, the “Zeppelin II ” "Gross II ," and “Paraeval I ’ 
airships flew from that city to Hombnrg on April 22nd 
sad were reviewed by Emperor William As a gale 
■•rang up, the airships were moored at Homburg over 
Eight As strong winds continued, the “Oroee II" 
(which la a non rigid dirigible) was deflated and 
shipped back by rail The "Parseval" and "Zeppelin 
II" attempted to make the return Journey, hut only 
the former waa aucoesaful in accomplishing It The 
"Zeppelin” lost gas and waa forced to descend at tlm 
burg, where It was moored again over night, and 
fully Inflated In the morning At noon a sudden 
squall of wind tore the hugs dirigible from Its moor- 
ings and It floated off without a trow A half hour 
later It waa driven to the ground at Weilburg It 
fell beside a cliff and broke In two The sudden de- 
mollshment of this, the principal airship of the Ger- 
man fleet, has shown how precarious is the existence 
of these leviathans of the air 
On April Slat Prof John J Montgomery, of Santa 
Clan College, Bants Clam, Cal, lectured before the 
Aeronautical Society In New York upon his aeroplane 
experiments. These were begun In 1883, and Prof 
Montgomery met with no little success from the start 
After first trying a flapping-wing machine, he next 
built a monoplane glider having wings 10 by 4ft feet In 
■to*, and patterned after the wings of a gull, I e , with a 
downward curve In front Upon running down hill 
with this lint gUder, he rose and glided 600 yards He 
steered and maintained equilibrium by leaning hla 
body to one aide or the other He next endeavored 
to secure better control, and to this end studied the 
birds closely He was able to determine Just how 
they wp their wings. Then he Wit several ma- 
cUmaa with wsrpabto wings resembling a fly’s wing 
tat structure He made scientific experiments upon the 
Ufltag power of curved surfaces; and he finally 
•vglved a Langley -type wmrpable glider having curved 
nttaesa and a jtoed oertloel tan (In conjunction with 
* Movable hortaontal tall) that worked splendidly. 
Md that oonld be steered simply by warping the 
wingk This machine, piloted by Daniel Maloney, 
«ta cut loose from a balloon at heights of 1,000 to 
1,000 feet, and the aviator was able to (fadt a landing 
Place and alight wberever ho pleased. Prof Mont- 
gomery s e cur ed id. ft patent (No. 88t.lT3) On Sep- 
tember 18th, 1808, and In vtow of hfe practical demoa- 
atrataeo of steering withowf Ike sir of s eertiogj rod- 
dvr. ft would seem that this rodder to net as enestfel 
pa ths Wright brothers claim 


ELECTRICITY 

The Subway Telephone Construction Company of 
Chicago has promised to provide that tlly with a 
complete automatic telephone system by the drat 
of June next year At tint It will cover only the 
business district, but later will be extended to the 
residential sections 

■Csrohants In tbs South have awakened to the 
value of rural telephone lines, and are seeking to 
develop them, with a view to Increasing their trade 
among the rural population In rertaln sections they 
have made large contributions to aid the farmers 
In building their lines 

The Woatber Bureau has arranged to give dally 
weather forecasts by telephono to farmers In Tuxau 
At noon each day rural subscribers aro called up, 
and the weather forecast Is announced to all alinul 
taneotisly Subscribers In towns and cltlea ran ob- 
tain the weather forecast at any tlm< of the day 
•Her HAM by calling up central 

A writer In Physlkallache Zeltsrhrltt has been In- 
vestigating tbe frequency of electrical osclllaMons 
when a condenser la discharged through a spark 
gap Ha finds that this depends to a large extent 
on the nature of the electrodes. For Instance, a 
discharge between copper and sliver electrodes would 
give a longer wave length than a spark between 
magnesium electrodes, sod be comoa to tho com le- 
sion tbst magnesium Is tho moat suitable metal for 
spark electrodes 

A new system of Jointing lead cables hss been 
developed In England It consists In placing a thin 
ribbon of pure tin between the surfaces that aro to 
bo Joined, and then heatlug them with a blow lamp. 
Tho surfaces In the presence of the tin melt at a 
lower temperature than normal, and thus tboy are 
soldered together Tbe tlu ribbon Is treated with 
a composition to prevent oxidation during beating 
Another system of jointing consists In the applies 
tloa of a mold over the cable A piece of tin rib- 
bon Is applied to thr surfaces which vre to bo Joined, 
nnd then molten lead Is poured Into the mold Tho 
Bow Is so directed as not to burn through the lead 
sbeatblng of tbe cable 

The fourtssn-ysar-old- president of the Junior Wire- 
less Club of America appeared before tho Be unto 
Committee on Commerce last week to protest against 
the bill Introduced by Senator Depew for regulating 
Wireless telegraphy The young president gave a 
vary forcible argument In favor or amateur wireless 
telegraph operators, pointing out tbo fact that If the 
bill were passed It would (.hock the lnvuntlve ginlun 
of some forty thousand exjwrlmenters Ho also 
called attention to the fact that It would b“ Impos- 
slbln to enforce tho bill Without a veritable army uf 
export wireless telogrspb engineers The Junior wire 
less telegraphers claim that It la poMlbla to tut nut 
Interference tr the proper apparatus Is used, and 
that the present attack on amateur wireless teleg- 
raphers Is unwarranted 

Ths Third Avsnus Railroad Company of New York 
tried out lav winter a gasoline-electric car or Its 
croestown lines. Now another type of car la be Ing 
tried, and a comparison will be made of the two 
'Ihe new car Is a reconstructed horse car provided 
with Gould storage batteries and a pair of five horse- 
power motors Tho battery Is placed under the feats 
of tbe car and has a rating of 420 ampere-bonrs at 
84 vnlts It ta made up of twenty-nine pistes |ier 
cell, and there axe forty-four colls at each side or 
tho car Tho gases that are generated by the bat- 
tery are carried off by a ventilating system and ex 
haust under tbe rear platform Tho car weighs only 
six tons fully loaded It has been found to consume 
In actual service only 0 84 wall hour per ton mile, 
while maintaining a apeed of six miles per hour 
with nine stops per mile 

The stael hnU of a vessel Is rendered magnetic 
during construction by the hammering of the metal, 
and every steel vessel has to havo 1U compass cor- 
rected to couateract Its own magnetic lfnes of force 
The magnetic Influence Is rurlher complicated by the 
load carried by the veasel If this load Is magnetic or 
capable of being magnetlxed The ore-carrying ves- 
sels of tbs Orest takes experience great dlOculty on 
this account, and the United States Hydrographic 
Bureau Is endeavoring to teach pilots and captains 
of vessels plying In this trade how to check their 
course by means of the pelorus The pelorus Is an 
Instrument similar to the sun dial, being provided 
with a gnomon and a graduated arc on which a 
shadow of the gnomon Is cast The Instrument Is 
set In t north and smith direction, as Indicated by 
the compass, and then by noting the shadow on the 
graduated are, It is possible to tell by comparison 
with tables, furnished by the government, Just how 
far from the north and south position the gnomon 
rsaHy Has, thus showing the compass error 


SCIENCE. 

Prof. Adams, of tho Mount Wilson Observatory, has 
been making a spectroscopic study of H alky’s comet 
He finds tbe head to be surrounded by cyanogun gas 
and the tall bo to composed of hydrornrhons 

Sir Ernest flhaokalton received a gold medal from 
the Geographical Society of Philadelphia at a dinner 
given In hla honor on April 22nd Among those who 
epoko In praise of 8ir Ernest's achievements were 
such famous Arctic, explorers as Rear Admiral Ueorge 
Melville and Amos S Bonsai 

la sn srtlole published In Light Mr Robert E Llv 
Inga ton states that tbe first man to tue gas In New York 
city was Mr Samuel Legget who lighted bis house 
at No 7 Cherry Btreet with It The poople kept at a 
resiieetful distance from the bouse, fearing an explos- 
ion Newport Rhode Island, and Baltimore Md . soon 
followed New York 

Raw. Georgs M. Zwaok, 0. J, secretary of the Philip- 
pine Weal hi r Bun ail has prepared at Hie reqtiisl of 
the Insular government a paper on ’The IMurn of 
Halley s Comet and Popular Appvi benslons ' for dis- 
tribution throughout the Islands with the object of 
reassuring the natives, who, it Is said, are already a 
prey to many wild rumoni on this subject 

The American Philosophical Society of Philadelphia 
has decided to brhIbI In tbe movement fur sn expodl 
tlon for south | >olu exploration The project waa urged 
In 1909, when the following si lent I 111 him lellus united 
In an appeal to Congress Tbe Amerlian Aiademy of 
Arts and Sciences Amerlian Oengraphli al Society 
California Academy of Beloneea, New York Aiademy 
of Silences, Franklin Institute, Geographical Hoilely 
of Philadelphia, American Museum of Natural 
Rclenres, Geological 8oi lety or Amerli a Ahhoi latlou 
or American Ueographera and the Amerlian Alpine 
Club 

la a lectors delivered before the Royal Boilety of 
Naples Prof A Plutll lulled attention lo Ihe dlsrnv 
ery by Palmkrl In 1881 at a ehararierlatlr line of 
helium In the flame spectrum obtained by heating In 
a flame ’an amorphous, buttery subsiance of a yellow 
color which was found as a sublimate on the edge of 
a fumarolo near the mouth of Vesuvius' This la 
generally accepted as the first discovery of terrestrial 
helium, although Naslnl and Andelln! In 1906, on ex 
aminlng the flame H)ieilruni or a large number of vol 
ranli lniTiistatlnns Tailed to recognlxe tho presence of 
helium In any of Ihe siierlniens they examined under 
the condition dew rlbed by Palmlerl 

The Express of Imndon ilalms that another word 
must be added lo the dictionary of gardening This 
Is ' Calorlcnlture tbe nnim of an entirely new sys- 
tem of horticulture whli h haa ns ently been InanguT 
ated, and bids fair not only to replace the form of 
intensive culture of the French sihool, but to revolu 
lionize tho present system of fruit and vegetable fore 
lug While It is nearly customary to look for extreme 
and favorable developments In tho lino of sull culll- 
vatluu, through Freni h means, to us In the United 
Htates, who have not the ganlm habit quite so 
strongly bs obtains In France It comes as a surprise 
that thi Inventor or Ihe new method Is a Briton Dr F 
Alexander Barton, bellow or the Royal Hmkty 

For the last year systematic excavations have been 
made at Oalla, Ihe am leal harbor of Rome at tho 
mouth of the Tiber The ruins of a large city built 
probably by Hadrian over the old republican town, 
have boon unuivtred Arrhwnlnglstg innslder the dlir 
coverles as Important as those of Pompeii Heretofore 
It has been Mieved that Ostia was founded by Anrus 
Martins the fourth King of ltonn that II waa de- 
stroyed by Marius during the (Ml wars ribiillt dur 
Ing the republli sank InLu liislgullliaiu-e, and was 
burled In tile sand anil dipimlUd In Ihe Tits r when 
Trojan built the niw |iort and i Ity of Portus tnstiud 
of this It Is now certain that Ostia not only loutlnuud 
to flourish under Hadrian but Hint tin old leu I was 
raised six feet and that the republican town served 
as the foundation for a model city with r« (angular 
wide streets, temples fora and squares 

A ease of extraordinary If not unprecedented hurl 
zontal temperature gradient is reported on apparently 
trustworthy authority tr the Meteorologist hi Zell- 
scbrlft Tor March 1910 With a temperature ranging 
between 0 deg nnd +2 deg C at Hi latngfors Finland 
ou November I Hill, 1909 a temperature of 20 deg to 24 
deg C was simultaneously recorded at a point only 
10 kilometers distant to the north, a difference of about 
20 deg C ( 68 deg F 1 In a distance of about 6 mllee 
While the climate al Helsingfors Is tempered by the 
Gulf of Finland so remarkable a difference between 
the temperature there and In the Immediate hinterland 
Is Inexplicable especially as the two stations at which 
observations were made are of Ihe same altitude The 
strangest part of the story, however remains In bi told 
vlx., that a little to the north of the place where the 
low temperature was reported the weather was almost 
as warm as In Helsingfors' 



Scientific American 

the. nice aviation 


M E E fr 




WITH DETAILS OF THE CROSS-COUNTRY RACE FOR THE LONDON DAILY MAIL’S $50,000 PR12E 


I Iran to 36th Two of our Illustrations show 
inn biplanes that participated In this meeting 
one In flight over tin (tea wu piloted by Duray, 
ild l linn nutomoblle rating driver, while the one 
h la shown on l be lunch was piloted by George 
1 7. Chavex on the 17th ultimo accomplished 
rnl long flights above the sea In one of tbese the 
gave out and the maihlne landed on the beach, 
mwn The meet opened under auspicious weather 
II Ions and some splendid flight* 
made nn the opening day At 
time In the afternoon four bl I 
ik and a Ulfrlot monoplane were 


The reeulta of the first day’s flight* In the various 
contests were ss follow* 

Total Distance Prlee — Bfflmof (Furman biplane), 
1110 716 kilometers (1117 mile*) Chaves (Farmaa 
biplane), 106 608 kilometer* (66 61 mites). Van den 
Born (Farm an biplane), 87 608 kilometer* (64 14 
mile*) Metrot (Volaln biplane), IS kilometer* (Ml 
miles) 

This competition was for the total distances flown 
In all flight* made during the day by each competitor 

Htarting Prim, Without Pouengn-.—KOmoB 



to Manchester, England, on the S7th and 88th nJUMfc^ 
for the pries dr HO, 006 offered three year* ago by tttr 
London Dally Man. On April >8rd Ur. Ctaud* Ora-' 
ham* White, as ■ogiiAm«» l attempted the flight sit 
hi* Forman biplane. Altar covering the U6 md’m W 
Litchfield In 1 boon and < minutes, he quit MtiDmt 
with the violent wind and the cold The nest 0T 
his aeroplane was badly damaged by the wind Wn 
In its temporary shelter, tt was taken apart ag§8 
■hipped hack to London for repairs. Meanwhile 
a tor Lonla Paulhan riaited London and entered 

raoe Hi* Forman biplane artMM' 
from France on April 17th, 9m 
after working hard alt day at IIP 
don. he got It assembled and aMM 

aloft at 8 II P M flying ImflHIl- 
atsly to Hampstead (6 miles (Mb 
London) and cromlng the FUdMn 
line at 6 Si He had a Wfjrfltrfl 
to hla waist, and 


< roHHlng the Var, and another time 
flying half a mile out lo sea Metrot 
flew foi half an hour on his Voisln 
biplane, nml Olios lagers made sev 

< rnl short Hlghta In his HIArlot mono- 
pliim w hit h apis ared lo Interest the 
hiss tutors morn than the biplanes on 
an mini of Its hint like appearance 
The tingllsh entrants In this meet, 

Measra llawllnsun and Rolls, were 
unfortunate The Oral named waa 
unable lo tlv more than half way 1, (Sava's wise* 
u round thi track tin first day on ac- thelimhweli 

i mint of trouble with his llerracq 

motor which he was using on hla 
Ilenrj Harman biplane while Mr Rolls did not receive 
his Wright biplane from England 
The Beoond day of (he meet nearly all the aviators 
made exiellent flights. Herr Grade a monoplane 
failed to arrive and so be did not participate In the 
flights KIDmofr made a flight of 80% miles, and Vhn 
den Horn ih w 40 miles Mr Rswllnson made a dar- 
ing flight out to sea While turning above the water, 
he was approached too ( lonely by Efflmott, the result 
being that although I be two aeroplanes did not touch 
each other, Ur Rawllnaon’a fell Into the sea, and was 
badly damaged The Russian aviator was fined for 
tanlty driving. 


special train on the railway 1,000 
foet below 

Boon after Paulhan started, 
word was brought to White, who 
had oompleted the re pal re to hla 
machine and who wu resting at Ml 


(Firman biplane), 80 meters (MS 4 rest). 

Starting Prise, With ritimgcr Iflmtff With 
Prince Koudaeheff (176% pounds), 100 mrttr* (git 
feel) 

Prise for fastest circuit of the coarse, MOO, Won by 
fiflmoff, who flew I kilometer* 18.71 mile*) b> 6 
minutes 88 3/6 seconds — a rate of 16 mile* *a hoar 
in this aviation meet over a doeaa aviator* com- 
peted, and many othsr flights were made. 

The greatest sporting event that aviation baa had 
thus far, as well a* the chief d en sest rad on of the 
practicability of the aeroplane for the rapid trans- 
portation of Individ nab, waa the raoe from L o nd o n 


. to hb aeroplane, be started at < *1 ' 
from Wormwood Bcrohha ta pew 
■nit of Phnlhan But the latter had 
gained an hoar’s flying time tohlra 
I has>«ytago »« darkness settled down, and tot 

-wimr alighted at Litchfield st 

aa the 14 gal Iona at gaaoltaejto, 
carried were entirely oonssmjgL., 
White alighted el Bead*, near Northampton, affor 
a flight of 1 boor and 88 minute* In which ha 
covered 60 miler He started again at 8.64 A. it" 
and succeeded tn getting within about 16 miles of. 
Litchfield before Panlhea again reamned hb Journey.^ 
He flew over Weed on, Crick, and Rugby in the dark' 
neee. and alighted at Pols# worth, nearly 100 mllea 
from London, after an hour's flight. Late In the 
afternoon ho flew 10 to II miles farther, feat the race 
practically ended for him at Peleaworib Tb* oo #4t‘‘ 
tions required the flight to to made within M hetos 
and with pot more thaa two atobi itt bttrtd 9*00# ■ 
(Ooaoledee on flap* *t»' 1 J W* 
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Mmiii maum^a f n tore nror i om . 

Than to a type of dome that cut be built without 
• totfnUlni and that nqubte a mu to be Immured 
Witbta the vault to laaure proper construction. It to 
the lavsntkm ud aoto property of that moat Ingenious 
of nvaga raoea, the Eskimo and eontalna several prlu 
dp lee new to dvtltoed architecture 

There are four fund* mental type# of arch and dome, 
of which one la the Sfcklmo peculiarity The almplaat 
aad toaat used, beoauae leaat effective to of the elmple 
taan-to type— Uluat rated by and to-day chiefly on 
ptoffed tor. the hottoe of canto Nest cornea the false 
torerted-etep arch where each block or brick projects 
beyond the one below ud to held from toppling In 
hy the weight of the material above and behind It 
Thla type of gateway ud chamber waa Invented lode 
pendant ty by the architects of Agamemnon more than 
MM years ago In ancient Greece and the precursors 
of the Aatecs In Mexico at nearly aa early a period 
*nfa construction Inherently demand! a vaat amount 
of hacking or All In proportion to the vault of the 
arch It to feasible for a gate In a long wall, or tor 
u underground hall or drain bat cannot 
stand alone ud to a /else anh A free por- 
tal, or a dome rising into the air cannot be 
both on this principle which to consequently 
but little employed to-day Our true arch 
embodies the third method lta eeeentlal tea 
tore being the use of wedge shaped blocks 
When the last ud central one of those pieces 
— the key atone— to dropped Into place the* ' 
whole mass supports Itself The top cannot 
fall inward unless the supports are toppled -nl 

outward The primary thrust Is therefore al m 

ways not In bnt out ud buttressing of some " 

sort to requisite Another lnhorent dotect of 
tola arch though we are so accustomed to It 
that we do not usually note the fact to that 
Util the keystone la fitted Into Anal position 
a temporary structure must be < roc tod to hold 
up the parts already In place Th< lost type 
the Eskimo vault la a true dome exerts no _ 

outward thrust and requires no temporary || 

Scaffolding It Is also unique lu that Its ma j 

tertal Is not brick or stone but nov> 

The construe! Ion Is used for the beehive- 
ahaped winter bouses of these so-called sav 
ages and to spiral In plan as shown by the 
diagrams A row of blocks Is lint laid on 
tbs ground In a circle— or more exactly a polygon. 
Bash of these baa a slightly slant top ud each thus 
raises Its surface a little beyond the last until when 
the circle la completed the gap In height between 
tbs last ud first blocks gives the thickness for the 
following courses In these the upper sod lower snr 
faces of each block are parallel as In a brick but tht 
gradual upward trend given by the Aral course to of 
necessity maintained 

In each successive round the snow bricks are leaned 
Inward more by having their lower snrfucs sliced off 
to a bevel If set squarely end to end they would 
before long lean Inward so far that they would turn 
bio flTor tola reason the end of the block tost told la 
out at u angle. The next fallowing block has the 
joining end slanted at the reverse angle Thus It 
flts In behind the preceding ud to prevented by It 
from slipping Inward As the house 

grows the circles become smaller 

until at last only u Irregular po- 
lygonal opening Is loft Thla la 
filled with a wedge-shaped block cut 
to shape It to however not a key 
atone aa the remainder of toe 
structure supports Itself 

The blocks of firm snow are usu 
ally dressed outside ud handed 
for placing to the mu on the to 
elds The last block he holds up 
with one band slices to shape with 
hi* Ivory knife to the other, ud 
drop* Into position He to then 
entirely inclosed in toe vault Only 
after the house Itself to entirely 
completed dots he out out toe low 
door, which to keep out the cold 
ea much aa posalble to only big 
enough to crawl through A long 
low tunnel to then built In front 
of too door, to break the force of 
the Arctic’s lay biasto Uvea a 
window to prsesnt A small aper 
tun to cut out over to* door ud 
flUad with a pane of clear tola too 
AH tout la omitted to the flue or 
chimney Whatever heat to pro- 
daeOd by too aeal-oH lamp to 
wanted inside, warmth being a 
WOM Hrtoaa neoeegJty in the dl 
ftp* toga nutUuto* or treed on 


Whether the type to practicable In other materials 
has been doubted The unsurpassed ligbtnem of anew 
la oertalnly a gnat advantage in heavier materials 
strength would, however, compensate for lmrtased 
■treas of gravity, and good mortar should make up 




Kaklmo hat partly bwlt. The snow blocks are laid In a 
ooc Unions spiral coarse 


ard each (tone would only require to be diminished 
or enlarged by a fixed ratio 

It would take our ablest englm-cn longer to plan 
such a dome tbu u hsklmo would nud to build a 
village but the resulting simplicity of ronstrui tton 
due to the luevltablencei and slmpllilly of the prog 
rese of erection without auy temporary supports but 
tresses or reinforcement might more than lompen 

The spirally ascending bevel locking Ksklmo domi 
to the only true vault any part or tbe whole of wblib 
will stand entirely by Itself 


A OA MUR K0T01 DXIVTX XAATH-MXUO MACXIWX 

The details of construction and method of operation 
of a unlqui gasollm motor-driven earth boring ma 
ehlnc arc shown in the accompanying Illustration 
Ihc d< vice wxb recently designed In ( alirornla by 
Charles I Rellr and the photograph represents It In 
woiklug position In actual opcratlcn at Baciam nlo 
and near helms (al 

It to stated that with om of these machines about 
r> miles ol holes were bored for use In fenc 
log along the rtght-ofway of the Western 
Pacific Halle oad between Marysville and Oro- 
vllle C al These holes were bored under 
particularly tiylng conditions as tbe ground 
v was gumbo land wllh the exception of a 

she 1 1 ectretc h of mareb soli and so bard and 

so dry (hat every bit of It bad to be broken 
wllh |lck and crowbar when dug by hand 
l'ait of It In addition to the hard ground 
bid about ^0 to * r per rent small cobble yet 
this labor saving dcvl e bored through all or 
it and did Ih work of fn m twelve to fifteen 


Section throagb Eskimo snow house 
d notJUAX a w sat, am or thx sumo grow hoot: 

for the Inwsrd slipping tendency that weightier ma 
tel tala would ahow 

1 he greatest dltBculty In working In eton would 
bo encountered In shaping the seiearale pieces of ma 
sonry Owing to the spiral and leaning construe Hon 
no two blocks ran be exactly alike In cither sbsi e oi 
sire and In every succeeding course each block do 
parts more and more from the right anglo in Its pm 
portions To compute In advance exactly th pro| r 
angles far each piece so as to Insure tiu J diets 
would be a matter of much complex matbematlal 
calculation 

It might however be practicable once tbe eal eln 
tlona had been determined for a building of standard 
sin to draw up a table of the angles and dimensions 
required for each successive block If the else of tb 
structure were reduced or Increased from the stand 



man bxprrUntr shown that the harder the 
ground and th more ellffl lit It to to work 
ISU the more ai neatly n me hln of this class 
^7 to desired 

This ml inly new unlqu ai d practical <n 
glnc dilvm apparatus Is a most remarkable 
dtvleo In Its simplicity and owing to Hh wide 
range of ut. ee aa a lihor aaeci It Htanda uie 
surpaseu d It will be seen that It to ex 
ti mrly Simple easily operated and entirely | radical 
ind will be found a great economlx r of time and 
money where post hole a are to be dug electrte line 
t 1 giai h or t le phone poles set or where trees and 
elms an to le planted In boles uniform In site at 
tup and be Horn and of suitable diameter and depth 
It to held to be | radical for use eieiywhen as by 
t st the mac blnee will woik sattofa te rlly In either dry 
<i wet sell or In any plate whtr the marhlm an be 
drhen as It hires readily through lianlpan and shale 
soft Bindbtom and small eobble and bs It will bon 
Bl different angles and on cither side or batk of the 
truck It will do equally good work whether on level 
ground nneven gre ind or hlllsld 
N ar Rccdley ( al a gnat number of holts 
wei bond lu very hard hardpan for large poles the 
ma hln being particularly iiicirsgfiil In this work be- 
tatise the conti ast between its rfll 

rlenry and hand labor was ten 

strongly marked At Mendota Cal 
a record waa made by one of these 
machines on largo fen e work In 
hard dry earth 90 holes being 
bond ’1 fc t apart and 90 Inehes 
deep In bO coitscc itlee mlnut s the 
holes I Ing 8 In h s In dim ter 
Kor use In peering small holes a 
\ rtleal engine or th double rylln 
d r type la utlllr d that develops 
7 hi borne pow r In boring holes 
for large poles a machine of this 
type Is fitted with an lHInch auger 
effecting a depth of Teet The 
powei Is supplied In this rise by a 
diuble cylinder gait line engine of 
1-1 horse-|ower eai a lly 

Dlls di vlre to shI(I to be Inez 
l> nsivi to 0| prat as a man and a 
boy only an required for Its efficient 
working tbe boy to drlvo tho team 
and the man to manage the ma 
chine Its not earning capacity la 
said to be greater than that of a 
threshing machine ranting five 
times as much Its season of use 
fulnesa extend* over the entli 
year and In many lnnl some In 
hard ground baa done th work of 
fifteen men 

It la maintained that In told 
BflU. oo on tries whan other farm work 
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Ik lmprai ileal during the severe season, port holes ran 
be dim and limes built during Ihi winter, as this 
machine Ih well adapted In Imrlng llirough In, frmen 
around, liarilpan, shale mid tin like 

In llii planting nf orange treis |h hi Ii trees, grape 
vims or In Inning a pleii of land underlaid with bard 
pan In w lilt h holm Tor nny purpose are eipenaive to 
dig this rorm of maihlne will do the work of making 
an njicnlng through any i rust for tin top root of 
the tree 

The upper frame and horlng tower being on a ro- 
tatable platform, one ean i uslly adjust the machine 
to a bole on either stile or at tbn nar of the machine 
W hi n the devln Is In a position to Imre a hole, all 
that It Is necessary lo do Is to pull the filed clutch, and 
I he auger drops to the ground and boglna work, when 
the auger Is loaded, by releasing the fei«l clutch and 
pulling the hoist ilulch In. the auger Is hobrted clear 
of the ground, or lo any oth«r poaltlon that may be 
deni led 

It Is of Interest to note that besides boring In the 
kinds of soil tsfom mentioned thp maihlne will bore 
In dry ilay, nr In swamp land without nny change of 
augirs nr tills no ground being too sticky for It to 
work 'I here Is no necessity of stopping the machine 
to i ban mud off ilic auger ns the maihlne does that 
iiHi-ir 

If l here (a an mraslnn to bore a line of holes down 
I hi middle of a wolltraveled road It will do the work 
without difficulty A small type of earth boring ms 
chine lias been designed whlih will bore to a depth of 
4 feit and which la equipped with two augers 8 and 
12 Inches In diameter, while a larger machine has 
been developed which will hole to a depth of II feet 
The latter Is flttod wllh three augers 8. 12, and 1# 
inches In diameter 

It Is stalod that no change of shaft or auger Is re- 
quired to mnke the depth Indicated The time re- 
quired to move from one hole lo another and begin 
work In a fence line la from IB to 25 seconds 

Tho feed pinion of the machine ns well as the feed 
rack, drill shaft gearing, and auger shatt are made 
hf crucible and machlm ry atecl so as to withstand a 
sudden Impact as when stopiied by running against 
risks, old posts snd similar obstacles 

Chain belting Is used of the standard sprocket type 
and In cam of a break can be easily replaced It will 
Is* seen that this machine In boring does not scrape 
the earth but nits It with chisel bits, which are 
quickly dctai habli the entire set being changed In two 
minutes If desired 

It Is reported that this machine baa bored many 
holes 10 Indies deep In hard gniund In flfteen sec 
onds for each hole from the lime the auger touches 
the ground, and It Is hard ground Indeed when the 
hole cannot be bored In a minute It has force feed, 
and therefore all the attendant has lo do la to pull 
the lever and the machine does the work 

LA PITCH 0T IB M “IXOJUDA." 

On tlic morning of Thursday. May 12th. there will 
bo launched at the Urooklyn Navy Yard tho second of 
the I wo largest battleshlisi yet built In the United 
Wales the 'Florida" The sister ship, tho "Utah," 
whlih In December last took the water at Camden 
N I from the building sll|m of the Now York 
Hhlpbiilldlng Company, wilghed about eight thousand 
Iona The launching weight of tho 1 Florida ' will be 
about nlno thousand tons, whlih I*. In Itself a record 
for an event of thla iharailnr The keel nf tho “Flor- 
ida' was laid on March 9lh of last year, and tho work 
of conatructlnn has boon carried on uninterruptedly 
under the suirervlslnn of Naval Constructor William 
J Raster with Nnial Conslrmtor William 0 Oroes- 
tssk Immediately In charge 

In view of the great Importance of the ship, and 
the gratifying rapidity wllh whbh Hhe has been built, 
preparations have Is -on made to render the ceremony 
of launching particulars brilliant Among the guests 
on the launrhlng platforms will be President Taft, 
Her retary George Vnn I. Meyer, Assistant Secretary 
lleekman Wlnthrnp Albert W (llhhrtit Governor 
of Florida with Ms staff. Admiral Drwey, and Rear 
Admirals Kraus Sperry Bihroeder, Walnwrlght, Pot- 
ter and 1 -.uelne As the battleship fleet la now present 
at the yard hoi ween sis and soven thousand blue- 
jackets and the officers of the shliis will assist In giv- 
ing dignity to the event In agreement with the cus- 
tom of having our ships christened by a representative 
of thp Stale nr city after whbh they are named, tho 
ceremony will be performed liy Miss Elisabeth Flem- 
ing of Jar ksonvllle Fla 

The naval constructors and employe* of the Brook- 
lyn Navy Yard me to bo congratulated on having, for 
the second tim< demonstrated that they arc capable 
of building i he larg* at and most modern warships, 
not oaly wllh dlspntih but of the most thorough and 
durable workmanship, for It will be called to mind 
that from these very ways there was launched on Sep- 
tember 29tb 1804 tin flagship “Connw tlcut," whleb, 
although a muih smaller ship than the "Florida" (lea 
by about 6,000 tons. In fait) was nevertheless the 


largest vessel of her time In the United State* navy, 
and approximately as large as any vessel In the 
navlns of the world. It Is a long step, however, from 
a 16, non- ton “Connecticut" to a 21825-ton "Florida," 
and the Urooklyn Navy Yard should receive full 
credit for the fact, that while eighteen and a half 
luontlm elapsed from tbe laying of the keel to the 
launching of the "Connecticut," it has taken only 
fourteen months to do the sama amount of work on 
the big ship The material haa been built Into the 
hull at an average rate of about twenty-live tons per 
working day of eight hours If all goes well, the hnll 
and accessories will be completed esrly next spring. 
The dste of the completion of tho machinery I* some- 
wbsl uncertain, the recent reorganisation of the navy 
yard having thrown the steam engineering shops 
somewhat out of their stride 
The greater length of the “Florida,” which exceeds 
tho "Connecticut” by over sixty live feet, her greater 
lieam of eleven feet four and a half Inches, and her 
Im reused launching weight of many thousand tons 
necessitated, of course, a great enlargement and 
strengthening of tbe permanent and launching ways, 
and severely taxed the capacity nf the building slip 
Our front page Illustration shows bow the ram of the 
ship extends entirely across one of tho streets of the 
yard and abuts against the wall of a building 

In spite of this fact, tbe stern of the vessel reaches 
almost to the bulkhead wall on the water front 
Just here it Is well to notice how, In order to secure 
the desired speed of 20 75 knots, the lines of the ship 
have been lined nut, as compared with former battle- 
ships The entrance nf the “Florida" appears to be 
as floe bh that of our armored cruisers At the same 
time In order to secure good lifting power forward, 
when the ship In driving Into hoad seal, above the 
water line the secilons are flared out very rapidly, 
thus giving the ship a form which Is not only buoyant 
and seaworthy, but adds greatly to tho appearance of 
the vessel 

The “ways" consist of the permanent ways made up 
of the supporting piling, cross raps and longitudinal 
timbers and the lanm hlng ways. In which she Im 
mediately rests, built Lo conform lo tho underwater 
form of tho ship, which travel with her as sho 
moves down Into the water The heavy longitudinal 
timbers, which form the sliding surfaces between the 
flxed and launching ways, are thoroughly lubricated 
with a special preparation, consisting chiefly of tallow, 
lard oil and graphite The contact surfaces arc made 
sufficiently broad to bring down the maximum pres- 
sure on the way* to 2 8 tons on enrh square foot Thu 
ship is released and started on her swtrt slide Into 
the water by sawing through the "solo beams,” which 
are the hut members that connect the launching ways 
with the permanent ways The "Florida' will move 
very slowly at first but gather way rapidly, and her 
highest velocity will be about twenty miles an hour 
With the launching of the “Florida," tho United 
States navy will have afloat It* first complete division 
of ships of the dreadnought type consisting of the 
"Delaware," "North Dakota,’ “Utah," and "Florida.” 
A study nf the accompanying table shows that the 
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“Florida” la an enlarged "North Dakota, ' baring tbe 
same length between perpendicular*, and two or three 
feet greater length over all, three Inches more beam: 
one foot seven Inches more draft, and 1,825 ton* greater 
displacement She is designed to have three thousand 
more horse-power, but a quarter of a knot lee* speed 
Tbn armament In each case consists of ten 48-callber 
much guns mounted In five turret* on tbe center 
lino of the ship The 12-lnch pieces for the later ahlpe 
lo the case of the "Wyoming" class will be more pow- 
erful, being flfty calibers In length with a correspond- 
Infly greater muxsle velocity and energy In tbe 
broad tide, torpedo-repelling battery, the “Florida" baa 
two more 5-lnch guns than tbe "North Dakota." 

It la claimed by our Navy Department that tbe 
"Florida” and her slater are the beat-protected war- 
ship* afloat special attention having been given in her 
design to guarding the vital part* of tbe ship against 
mortal Injury and to the localising of tbe destructive 
effects of projectiles and torpedoes. Against sinking 
by torpedo attack the “Florida" la safeguarded by an 


probably a mere complete system at *r**r prefeftten 
than any contemporaneous wirahip. The mats armor 
bait, over eight feet wife hap an average tblokneas of 
eleven Inches, above this it another eight-foot belt 
averaging nine Inches thick, While the five- Inch broad*, 
aide battery on the main del k and the bases et the 
smokestack carry heavier armor than haa been placed 
on any previous United 6 la tea ship, the front wall of 
armor being 6)4 Inches, while back of the guns runs 
a wall of S-lnob armor To reach the base* of the 
smokestacks a shell would have to paaa through 2% 
Inches — an unprecedented but. as the Japanese war 
showed, a necessary protection Between each pair of 
b-lnch guns la a 2-Inch transverse, splinter bulkhead. 

The "Florida" will he driven by an equipment of 
Paraoni turbine*, working on four * hafts. They ora 
required by contract to develop 28,000 horse-power, 
which, It la estimated, will enable the ship to maintain 
an average speed of 20 76 knots on trial As a msttffit 
of fact, she Is likely to do from three-quarters In 
a knot better then this. The “Florida" will atore, ta 
addition to 2 600 tons of coal, aome 400 tons of oil fife 
Our naval constructors have long recognised the vain* 
of oil as on auxiliary fuel, and ta far back as Jfef, 
when the plana of the “North Dakota' 1 and "Detefere" 
were drawn, provision was mode for storage of q*|l, 
the ahlpe of that class carrying 400 tuts. , 

The keel of the "Utah," built by contract with * 
private yard, was laid on March 16th, and the keel gf 
the "Florida” on March 7th The "Utah” waa laoocjfe 
on December 23rd, 1809, at the 50 per cent *tngb 0. 
completion, and the "Florida" on May 13th will take the 
water with 68 per rent of the work completed, a own- 
parlson which establishes onco more the much, Ian 
tested claim of the Brooklyn Navy Yard that Ifcann 
bntld as rapidly as the private yards. 


The Lnbrtcsllsi Value ef mineral Labrtrauls *1 HQpk 
Temperatures. 

The behBYlor of a mineral lubricant at very high 
temperature* I* dependent upon Its chemical and 
physical properties upon the nature of the atmos- 
phere with which It Is In rontact— dry air carbon 
dioxide, or water vapor — and upon the pressure of 
thla atmosphere Hchrelber In a recent article de- 
sertbea his Investigations of the lubricating value of 
mineral lubrlranta of very high melting points, In 
various conditions The diminution of tho lubricating' 
power nt high temperatures la due to the evaporation, 
of a portion of Ihe lubricant and to the formation, by 
oxidation, of compounds of the nature of asphalt, I •„ 
compounds Insoluble In benxlne It la not dua to 
polymerisation, as Is generally believed Thla lncmgoe 
In asphaltic matters la not produced In the presence 
of water vapor alone, even at a pressure aa high aa 
7% atmospheres. In this case the diminution of the 
lubricating power Is due solely to tho evaporation of 
part of the lubricant On the other hand, when the 
lubricant Is In contact with a gas which can exert an 
oxidising action, compressed air, for example, tbe for- 
mation of these Insoluble compounds is the chief cause 
of deterioration Hchrelber deduces from these experi- 
ments laboratory methods of measuring the lubricat- 
ing power at high temperatures, according to tho class 
nf machine In which the lubricant la to be used 



The rurrent Bupplkmkht, No 1792, contains an un- 
usual number of Interesting Illustrated articles Mr 
Harold Ilolrroft contributes a splendid paper full of 
practical suggestions and helpful Ideas on the princi- 
ples of vitreous enameling of east iron for Industrial 
purposes Mr Henry A Wise Wood’s excellent review 
of modern stereotypy methods Is continued Rear 
Admiral R H 8 Bacon critically consider* the armor- 
clad, and points out what type of veaael Is likely to be 
evolved from It In the ruture Tbs North African re- 
gion lying In Algeria and Tunis affords almost an un- 
limited field for actueologlcal research. Borne recent 
discoveries In this country are described In an Illus- 
trated article by the Pari* Correspondent of the 
Bciwnnr Ahrbicah It la very difficult to recognise 
sure by studying the sUr maps and then seeking the 
•Ur* marked on the maps Mr F R Russell, in aa 
artiol# entitled "Where to Find the BUre," provide* 
the necessary link between tbe star maps and the iky 
A table of aeroplanes at OlympU 1* published, with 
some observation* on tbe theories of flight. The food 
supply of the future la considered by H B Armsby 


Ia LumMre Hlootrlque publishes a series of articles 
reviewing tbe effect* of the great Parle flood In Janu- 
ary, 1810, upon the electric etationa, telegraph, tele- 
phone, and electric light oervlca of Faria and Us sub- 
orb*. The St Deni* establishment escaped IntmdA- 
tton owing to It* Judicious arrangement of pomps ud 
■luleea and Its elevation above tbe ground, and oon- 
* totted lp operation without any Interruption. Wont 
of the other plaeU were lee* fortunate. Sven the 
new underground wtrelem telegraph sUtlqo at the 
Champ do Mara was submerged for several data, and 
It* delicate apparatus was very aeribnaly tnjofe*. 
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vn wta nm nut 

To the Editor of the Bctximnc Ambuoah 

It wu with An amateur's Interest thet I reed the 
dlooaeeioa In joar pages u to "Why witch springs 
break." Aa the question apparently etlU remains un- 
settled, I feel tempted to contribute some additional 
views on the subject 

Formerly clock springe were finished very rough, 
giving the convolutions considerable frictional grip 
open each other For this reason, when running down, 
there was a very audible shuffling sound within the 
Clock every few minutes, indicating the propelling 
force was spasmodic. Not only so, hot the ticking 
sound of the eecapement decreased In loudness as the 
time was prolonged from the last loosening of the 
oolL To regulate this It occurred to me to apply a 
more unctuous lubricant to the aprlng to prevent the 
said friction. The result of so doing wss s gratifying 
uniformity of tick— hut only for a few hours— until 
the aprlng broke 

After the third experience of this kind I ceased to 
regard It as a more coincidence, and thereafter applied 
M ofl It there was sufficient to prevent rusting already 
on the steel. 

The uncoiling of a watch spring and of the kind of 
clock spring that has Just been described differs in 
that the watch aprlng unwinds from the outside of the 
coll, while the clock spring arbor backs up and un- 
winds from the center of the coll For this reason 
the latter is not subjected to a breaking from contrac- 
tion due to cold, aa there la always some room for the 
can traction to take place— excepting a possible mo- 
mentary period Jost after winding The same la not 
tbs case with a watch spring. 

If over-Iubrlcatlon la destructive to the itructure or 
Steel in a clock spring, by rendering all the convolu- 
tions continually active and under unremitting strain, 
the same would also apply to a watch spring Witch 
springs being smaller than those Intended for clocks 
are naturally proportionally stronger and may endure 
the strain longer, but that It Is detrimental Is proba- 
ble. But oil on a watch spring le absolutely necessary 
solely to provide for this thermostatic movement which 
tan only take place hark and forth, to and from a 
fixed point— tho arbor Yet the wearying strain on a 
spring duo to over-Iubrlcatlon can only be a contrlbu 
tory cause to the prevslont breaking of this part. Ex 
perience goes to show that the most frequent time for 
breakage la from an hour to three hours after wind- 
ing, and that the most frequent position of fracture 
In just outside of the annealed tip attached to the 
arbor 

Thus the owner takoe Ills watch from his pocket 
where Its temperature was, say 80 deg, and winds It 
until It brings up hard Tho coll Is then central and 
■olid upon Its arbor, which Is held fast by a pawl 
and ratchet 

In a little whiles tho wearer of tho vost containing 
the watch removes it, hanging It on the back of a 
chair while ho retires for the night The temperature 
of the watch gradually falls to say 80 dog Has con- 
traction been provided for? The morning will dis- 
close. If the coll has not boon wound too tightly on. 
If same time has elapsed before cooling to enable It 
to draw on what has been paid out, or oven If tho 
rate of cooling and consequent contraction has not 
exceeded the rata of release due to the movement of 
the works, the spring may escape But what surprised 
the writer la not the breakage* but the length of serv 
lee many springs attain 

When one considers that the greatest movement of 
contraction la on the outside of the coll, bocauie of its 
greater area, that the coll has Just been rendered taut 
and rigid by winding, and that then a powerful con- 
tracting force Is added thereto, principally on the out- 
side of the drele where the leverage Is greatest, it 
Is not difficult to realise what an unendurable strain 
takes place close to the fulcrum, the arbor, for the 
spring Is then but a solid lever 

The fracture of a spring In many places la also not 
hard to understand. If wo Imagine a spring stretched 
to its elastic limit by contraction from cold with no 
slack to draw npon, each turn of the spring, from 
the outside inward, at an ever-increasing tension An 


cess Increases the spreading or expanding trend of Its 
tamper. The change la sltagetbsr too rapid to permit 
of any uncoiling movement, and the force thus added 
to the adjacent surrounding strand fractures that, 
gathering farce with each succeeding fracture until, 
Uke a “Prince Rupert’s drop/* the pent-up strain comas 
to rest with explosive suddenness. 

That the pieces display magnetism does net moot- 
sadly Indicate that It wu produced from external 


strata and retained by the steel by virtue of Its hard, 
rtass, as Is similarly evidenced by many machinists’ 
tool* subjected to severe aarvleei 
Ragardtag tha preference of springs to break in the 


summer months, Is it not sufficiently evident from the 
following three causes? 

1 The more constant and wearying strata due to 
the better lubricating effect of warm o!L 
L The Increased solidity of the coll when wound 
up, due to s thinner film of oil between the convolu 
thins, also due to warmth 

3 The looser texture end greeter proportional 
shrinkage of a warm spring compared with a cool one 
As to tho remedy for this uncertainty of time-keep- 
ers, It would seem eufflclent to provide for the longi- 
tudinal expansion and oontractlon of the springe, and 
the simplest way would be to make them of metal In- 
sensitive to these changes. Such an alloy has been 
described In Sen: urine Auksican Sirmiwrtcr, No 
1714, by M Guillaume, which be calls “Invar" and 
U composed of steel with an admixture of 38 per cent 
nickel It is used for spiral springs, pendulums and 
graduated scales for Instruments. The fact that it 
does not rust should complete its adaptability to this 
purpose, as then It could bo used without lubricant 
and thus, except for s short portion at one time, be 
relieved of oonilnnouA and active strain 
Just how the nickel component will affect Its per- 
manency of temper remains to be proven, but even if 
It retains sufficient recoiling force for lta purpose for 
five yean only, It would at least give warning of Its 
waning strength and not leave Its owner In tho lurch, 
which le perhaps all the Improvement needed 
Another possible remedy which modern practice 
would Indicate as quite feasible would be to carbonise 
the rods or plates, from which tho Bprlngs an- drawn, 
from ono side only The result would be, when chilled, 
a hard side (for the Inner side) and a soft or elas- 
tically tough side (for the outer aide) with a goneral 
benefit of greater spring [lower with Improved tensile 
strength 

Watchmakors will tell you that the breaking of main 
springs saves many good watches from having tholr 
pivots out off, from shear wear, and the views of the 
manufacturer need not be consulted but the ordinary 
cltUen would prefer to hsvo tho spring m reliable as 
the rest of the wati.h Jamkm K Fuahkr. 

8L John N B 


UTXUlTHie XAOIG IQOAU. 

To the Editor of the SetrwTivic Amish ah 

In the December 11th lasne of the a< IrsTIKU Awm- 
CAH (page 138) Mr A Qslpln gives an Interesting 
construction of magic squares, containing all the odd 
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numbers In the Inscribed diagonal square Hut this 
construction la applicable not only, as Mr Galplu says, 
when the basis Is a prims number, hut more gener 
ally when tho baslB Is an odd number (1. 1, 5, 7. 9. 
11, ) The proof Is vary easy there Is here the 

square of 9, is example of the simplest odd number 
not prime the general proof Is an Interesting exercise 
of algebra. Da O Vacva 

Genoa, Italy 


HTDkOOIX Iff A EOT-WATU 8T8TU. 

To the Editor of the S< nti»Tint Amkbiiah 

A short time ago I noticed a phenomenon which 1 
believe will be of Interest to many of the readora of 
the SurnriKtr Ammicah 

The main bonding of our experiment station here Is 
heated with hot water It has been one of my duties 
to see that tho system Is working properly, and In this 
connection I have had to open the air vents on the 
radiators frequently I was surprised to find that the 
radiators on the top floor (a two-story bonding) al- 
ways seemed to have air In them, In spite of the fact 
that the system was fully charged and very little or 
no new water admitted I began to suspect that this 
condition had to be accounted for In some other way 
Was there not a possibility that thts gas could be hy- 
drogen’ For what other gas would be likely to form 
under those conditions, unless It be a trace of carbon 
monoxide? At any rate, when f applied a match the 
gas lighted with the familiar pop of hydrogen and 
burned with Its characteristic almost colorless flame 
Assuming thst the gas Is hydrogen (T have no means 
or testing It) the question suggests Itself Is this a 
case of oxidation of the Iron setting free hydrogen? Is 
It as electrolytic effect, caused by galvanic couple* of 


either carbon and Iron or iron and the brass ctranpo- 
tlons In the system’ Or Is the gsi methane? It may 
be noted further that the gas does not seeni to coUact 
In tho radiators In the lower floor to a great extsqst* 
If any Of coures, this may be due to the gas kMf 
dissolved under the Increased static pressure tbs 
■tatta pressure on the radiators of the top floor is odt 
over ten feet of water at the present time The water 
la of exceptional purity, being supplied by a spring 
The fact, howover that small quantities of water have 
to be added occasionally to replace the leaks In the sys- 
tem might suggest the presence of methane That 
question can only be settled by chemical analysis 
Puyallup, Wash C Wkbteaqaahd 


AX EAXLT ATFXAXAXOX OF IXOXX’S 00XIT 

To the Editor of tho B< ikhtikiij Am rate ah 
The change whlih has tome to the people In refer 
tnce to comets Is worthy of notice Seventy yearn 
ago when Encke’s comet made Its appearance a great 
deal of tear was aroused I was a young boy, but 
remember very well tho alarm of the |x oplc It waa 
Indcod very strange and portentous, for It switched 
about from the senlth to the horixnn, and was very 
brilliant lit color varied from a light to a (lory red, 
and Its length waa such that It stretched from the 
senlth to the horlton 11 hovered so long and was so 
conspicuous that all classes, young and old, were 
greatly Impressed About that time the Mlllerlte cx 
cltcment prevailed, and there were many who looked 
upon tho comet aa a sure sign that the world waa 
surely coming to au end There have been other 
comets which lmprcned the people but this exceeded 
all others In tho Impression made 
Balem, Mass tiTM-m-v D Putt 


Every butterfly collector hsB had the unpleasant ex 
perience that some butterflies, and particularly those 
of the species of Gatocola (mourning cloak) will no- 
tice his upproaih from a distance and fly away In 
tlmo This observation led Tetens to think that these 
animals must have an auditory organ whit It warns 
them of approaching danger by receiving sou nils, and 
aiccrdlngly he expressed the supposition that two plt- 
Itke depressions at the first posterior segment of the 
body might he organs of hearing A thorough Investi- 
gation of this organ, however, hns been made but re- 
cently by l’rof Dr Decgtner, the results being pub- 
lished In ZonloglKche Jnhrbtlcher, Abtollung fflr 
Austomlo, Vol 27, No 4 1909 

it is rather surprising that with a group so fre- 
quently colliHted l although Indeed Investigated, as a 
rule only as to their position within a system) as the 
Not lu Ids-, an organ could esrape observation which Is 
found quite generally In this group and which Is by 
no means roll roscopli, but can be observed without 
difficulty with the naked eye as a striking formation 
on each side of the first abdominal segment This 
location probably explains why this organ should have 
been seen by many persons without arousing the sus- 
picion that It could be a sense organ, for naturally 
enough such organs are looked for ihlefly at the head, 
particularly at the feel, rs, although other parts of 
the body may lie tbc seat of spnlllc sense organs, 
for Instance, grasshoppers have their organs of hear- 
ing at the base of the abdnmen, that Is at tho same 
place where the corresponding organ of tho Noetuldw 
has been discovered 

When examining the animal wi see on carh side 
at the line separating tho chest from the abdomen 
and ni>ar tho points whi re the rear wings am at- 
tached, a deep channel which toward the surface Is 
surrounded by Boveral humps The external morph 
ology of this organ varies In details with the different 
spetles of Nurtuldie, with sumo the opening Is scarce- 
ly visible from the outside being lonrealed by long 
hairs set close tngpther Tho ntlernsi oplc cxamlna 
tlon of a series of bc< tlonH uliows thnt only one of tho 
ridges In the vicinity of the cavity of the organ, tho 
one nearest the bark, ran Is- considered a "sensltory 
ridge,” but that this one has true sensltory rolls and 
sensltory hairs and thus gives the* organ the i haracti r 
of a sense organ Tctcns’s supposition, imniloncd 
above, that this Is an auditory organ may very well 
be maintained since the structure of the organ an 
swers all the requirements of an organ or hearing 
Still experimental confirmation of this hypothesis will 
have to be awaited Dr Deegem r promises a further 
report, dealing with this phase of tho subject. — Pro- 
metheus 


Approximately 3.748 miles of new main track were 
built in the United States during the year 1909 as 
compared with 3,214 miles for 1908 The 1 90S record 
wss the smallest since 1897, when 2,109 nilbs were 
liutll These figures do not Inrludo new si-eond third 
or fourth track sidings or electric linen The net In 
< rease during the year is about 1 6 *{, per cent, and 
28 per cent less mileage waa built than In 1907 
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REINFORCED CONCRETE WATER WORKS CONStRUCflON 

BY FRANK C. PERKINS 

The accompanying views nf t Indianapolis water A reinforced conorate pipe line which U 840 feet an 8 Inches to width and If toehea deep. They are 
workH show an interesting application of reinforced in lenith, and haa a diameter of f< inches, and a ahall carried on lMAOh I-beama, incased to eonorete and 
concrete to thla clan* of i oiiHtrin tlon A gravity flow 8 Inohea thick, conduct* the raw water to the predpl bolted to the oolu nms The reinforced partition walla, 
supplies the r> inferred i-omrcic mter plant from tho tatlon basin The pipe la laid 11 feet below the hy, 1 foot thick, ara *69 feet to length. They are rato- 
Indiana State rmtral ('mini which was constructed draulic Kradlent It is reinforced with %-toch twisted forced to both directions, and meaaure 14 to IT fast 
originally hy the State for transportation purposes, but bars spaced 8 Inches no centers, the shell of the pipe to height The entire slab coma 70,000 awnra taat 
was taken ovi r for wati r work* si r\ ice At a die- bclug built in three operations. to each doable filter It 1* built monollthte, without 



| 
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View skewing constraetien of the groined -arch floor, with the 


tanic of about « mllea above the Intake to the (till r» 
are lixated tho head gates and concrete sluice ways 
of this canal which Is carried over Kails Creek near 
the Alter plant In an o|ien uquedui t at an elevation or 
about 18 feet share the creek 

The chemical house columns, floors and walls os well 
as stairways and roof are of reinforced concrete 
throughout. The lower part of tho building contains 
the lime saturating tanks over which arc constructed 
the Iron aoiutlun tanks all of which are of concrete 
They are UBed in connection with the coagulating 
basins In the treatment of the raw water during 
seasons of excessive turbidity 

The following account of these works Is based upon 
data furnished by the constructing engineer, William 
Curtis Mabte The water, which is drawn from tin 
Raw River Is clarlAcd hy coagulation in precipitation 
basins, which arc provided with baffle walls simced 70 
feet spurt, nnd w hlch are rclnforred for the prevention 
of cracks A 4 inch slab of concrete, reinforced with 
twisted rods s)>accd 4 feet apart In each direction Is 
used for lining the slotting i mbankmenls of earth 
while the slab floor, laid In blocks 8 feet square. Is 4 
inches ill thickness 

The water Is measured In a Venturi meter, 42 Inches 
In diameter which has a throat diameter of 21 Inches 
The ineler Is built In the raw water conduit tin ludl 
eating api«ratus being located In the laboratory 


In the construction of the conduit a concrete cradle 
10 Inches wide was Srst laid to grade In this were 
Imbedded the lower rodB, which were heated and bent 
In the field to thu required shape, and left long onough 
to project a foot into the upper ring On the cradle 
were then placed the semi-circular metal forms, which 
wen fastened down by staked timbers. The mixture 
of cement, to the proportion of 4 of gravel, 2 of sand, 
and 1 of cement, was poured Into the space forming 
tho lower half or the pipe The upper half was then 
construe ted by Inverting the metal forms. The cost 
of tho pipe, which contained shoot 300 cubic yards of 
concrete, was g 12 441 per cubic yard 
The pure water reservoir, with a capacity of 614 
million gallons, was built near Falls Creek, on a gravel 
foundation, at ordinary ground water level. The earth 
Slliug Is 2 feet deep on the cover, the weight of the 
structure Itself ovi rbalanctog any upward pressure 
that may occur The groined arch bottom was de- 
signed to resist the upward thrust of high ground 
water at aueh times as the reservoir 1 b empty, the 
inverted groined srth construction distributing tho 
load uniformly over the bottom. The reinforcement 
of the bottom consists of 14 Inch twisted bars, spaced 
10 Inches on centers in each direction 
The filter c over 'consists of reinforced 8 inch slabs, 
supported hy concrete beams, a trifle leas than 20 feel 
long, and spaced nearly 7 feet on rente ri. The beams 


any attempt to provide expansion Joints. A cable ti 
way with a span of 460 feet waa used In 
tlon A stationary engine and cable was used for pro- 
pelling a shuttle car on a narrow-gaga track, over" 
which the concrete was handled from the mixer to the 
cableway, 80 cubic yards per day being used to cover- 
tng 6,000 equsrn feet of surface The ooet of the Alter 
covers was $14 86 per enblc yard, and the cost of UM 
walla 912.08 

The reinforced concrete aqueduct, 300 feet In length, 
containa 4,600 cubic yards of concrete, which cost $8 63 
per cnblc yard Including the cement, steel, sand and 
gravel, as well as the lumber, forme, labor, and con- 
crete labor It Is 41 feet wide and has four spans of 80 
feet each with a 10-foot rise from the springing line 
to the soffit, and a crown thickness of 18 Inches for 
each of the four segmental arches. 

The fonndatlons for the piers, wing walls and abut- 
ments were carried down 18 feet below low water, and 
rest upon a bed of sand and gravel The aqueduct 
takes the place of a wood aqueduct, which waa sup- 
ported by steel tmeses on masonry piers, all of which 
were carried away by a flood which undermined the 
middle pier, the superstructure breaking op as the 
substructure crumbled away 

With regard to the use of concrete for works of this 
character, Ur Mabee, the constructing engineer of 
these water works, makes the following comments- 





fcM aw MiMtatw am attar tnm ot 
? itwfu4otlW It It rarity tmd a»r«ileotly handled 
W fiWpnrte^ ofur at i tara oral than atooa a* 
aoery, and pftsa anltabta aaad and gravel lor tta 
work in band can M found os the site. With proper 
supervision, skilled labor la not eMantlal la the nasal 
‘ e art of and han d* 


To prodnoe ooaoTeta anrfacas ot a satisfactory 


carefully and 
properly built, and also 
that the concrete be ot tbe 
proper consistency to flow 
raadUy Into tba prepared 

aery to thorou*hly churn 

and keep It In motion In 
the molds until the elr has 
been removed and every 
Cre vice filled with mortar 
Properly handled In this 
. manner. It will not be nec- 
ssrary to brush or plaster 
tbe work after tbe re- 
moval ot tbe forma. Con- 


5ci*«tific Am^fican 

Coal tar, pitch and asphalt mlxtorw applied on eon- 
oreta are used with more or leas success. A wash 
ooea posed of one pound ot lye, five pounds of alum 
and two gallons ot water, applied with a brush and 
well rubbed In, has bean used snoceastully on govern 
ment fortifications. 

A rich cement mortar plastered over concrete makes 
a very good waterproofing medium Proper attention 
to these details will produce s water-tight structure, 
If there Is not likely to be contraction cracks, but In 
works ot any magnitude these are bound to occur 
and they can be beat provided against by the Intro- 
duction ot iteel bars, A rich concrete properly rein 
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or, provided proper promo- 
tion! are taken to warm 
tlM grovel or stone and 
tt*d, to heat the water 
end to cover the work 
until Initial eet takes 


Plain concrete la liable to 
crock where you least ex- 
pect It, and It has become the practice to provide for 
those rracks by building short sect Iona In alternate 
blocks. However, by the Judicious Introduction of 
steal bars, objectionable contraction cracks can be 



showing tbe ground fleer, the relafereed slab met, and the 
supporting columns. 


The water works engineer or superintendent Is par- 
tlcnlarly Interested In the subject of waterproofing 
concrete It baa been shown that wet concrete Is 


dry concrete and that concrete becomes more or leas 
porous as the quantity of cement )■ Increased or dl 
inlnlahed A smoothly troweled surface produces a 
water-tight film or akin It has alto been found that 
slaked lime added to the concrete mixture helps to 
make It less permeable. Tbe lime does not Injure the 
cement In any way, although retarding the setting 


the Bayllght Barleaey of ArUaclal Illasslssala. 

in a recant publication of the Bureau of Standards, 
Mr H H. Ires suggests that there la neod of some 
method of estimating tbe resemblance of arttllilal 
IllumlnaaU to daylight, that U, of determining tbelr 
daylight efficiency Assuming that, by the extraction 
of certain qualities of light In an lllumlnant Its color 
could bo brought to reaemble that of daylight very 
closely, the daylight efficiency of a source might bo 
expressed In the form. (Intensity of arailnble white 
light )/(total Intensity of source) Mr Ivee suggeate 
two methods of studying this question The first Is 
baaed upon the use of suitable absorbing screens 


d be used to bring the 
color of an Ulnmlnant into near agreement with day- 
light, though reducing its Intensity In doing so Mr 
Ive« presents some apectrophotometrlc curves of vari 
out sources of light, and a diagram Illustrating the 
amount and nature of light from the various sources 
which most be absorbed to produce white light lie 
also tabulates the “daylight elfirluncy of a number 
of artificial lllumlnanta. Tbe method, however. Is of 
practical rather than of sclenllfl< Interest since It 
depends upon the particular wave-length for ablih 
the intensity Is assumed to be unity, when plotting th< 
spectrum curves. In addition, "selective" sources such 
as the mercury arc lamp 
which yields a spectrum 
consisting of Isolated 
bright lines, would work 
out to xero Hfllclincy a< 
cording to the above 
method Yet If wc Judge 
by sensation such sources 
contain a certain amount 
of white light Mr Ivhk 
then proceeds to discuss 
S second method based un 

the fact that any color ran 

be matched by a mixture 

or white light and one ray 
of the spei Irani Thu 
ratio of the white light 
used In attaining such a 
match to the In nslty of 

the source studied Is then 

regarded ss an alternative 
method of defining whltn 
light efficiency which Mr 
Ives in this case terms 
“white sensation efllt I 
ency " He points out that 
classification on this met li 
od gives rim- to materially 
different results from 
those arrived at by the 
former method The ef 
tlrienc y In the mao of the aecond method appears to be 
higher Yet the rosnlt glvea no Indication of the 
ability or the source to reveal colors of surronudlng 
objects, sad merely lndlralcs the rotor of a white sur 
face lllnmlnatcd by the source In ttmcluelon, Mr 
I vet remarks that the first method Is preferable from 
the practical standpoint, and Ibo latte r from the purely 


It Is estimated that the Gold Coast and Ashanti 
could supply 60 843 lugs or mahogany and i rilar p< r 
year It the Internal lommunUallon were betli r With 
mechanical haulage, such as traction engines and 
light tramways, the output could be Increased In some 
260 000 logs per annum without depleting the uatural 
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THE HEAVENS IN MAY 


BY HENRY NORRIS RUSSELL 


I T la seldom that an much of Intercet to 
tho amateur astronomer hapisms In a 
■ingle month an in the one which la 
Just before us 

First and fominoet, of course, la tho 
return of Halley's count to the pool 
tlon when- It Ih wen to the best advan- 
tage Early In tin month It Is favor 
ably placed for observation before day 
break, on the 18th It passes directly 
between lu nnd the sun, and later It appears to evon 
greater advantage In the evening sky 
At the beginning of May the comet Is about 74 mill- 
ion miles away, but It approaches us rapidly, Its dis- 
tance diminishing to 41 million miles on tho lOtb, and 
27 million on tho 14th Aa It waa about at the limit 
or visibility to the naked eye on April 12th, while still 
13& million miles from ua. It la now a fairly conaplcu 
our object 

The planet Venus Is fortunately near by and servos i 
HH an excellent “pointer" 
to tho comet Anyone, 
him nor little familiar 
wllh the heavens, can 
easily And tho latter by ob- 
serving the following dl 
re< lions 

Choose a window from 
whlili the eastern sky Is 
visible clear down to tho 
horlxon Rise about S' 15 
A M and look due east 
Tho very bright starlike 
object, low down In tho 
sky. Is Venus Tho comot 
Is to tho left of this and a 
little higher up at a dis- 
tance about ae great as the 
length of tne bowl of the 
Orest Dipper It will 
probably be rather fainter 
than the four stars, form- 
ing a great square, whhh 
lie above and to tho left 
or Venus, about tslco as 
far away as tho comot 
Those directions hold 
good from May 1st to May 
12th On the 14th the 
comot will be on a leval 
with Venus, and a little 
farther to the loft On 
the 18th it will ho much 
lower than the planet and 
about 20 deg to the left 
After this the comet or at 
least Its head, can hardly 
be seen clear of the morn- 
ing twilight 

It will be very Interest- 
ing to watch tho comet 
grow larger and brighter 
night by night as 11 comoa At it < 

nearer to ua llow long At 

Its tall will be It Ih lmpos- At to 

slble to predict The beet 
time to see this however, 
will in any case be from 
the 7th onward, when the 
moon la out or the way 

and the eky dark Tho comot will bo larger and 
brighter, too, at this time than previously 
Even after the head gets too near the aun to be 
seen, the tall may bo observable In the mornlngB of 
thi 17th and 18tb extending upward and to tho right 
from the ins tern horlxon, perhaps broad and fan- 
shaped, from tho effects of lierepeotlvo since tho end 
of It will bn much nearer ns than tho head 
On the evening of the 18th or morning of the 19th 
(according to the observer's longitude) the comet 
posses between ns and the sun, and the earth will be 
enveloped In Its tall If th< latter Is long enough 
lover IS million miles) 

ir this evening Is clear It will be of great Internet 
and Importance to look for Illumination of the iky 
In tho early evening, just after sunset, the comet’s 
tall will be In the east, but a tew hours later It will 
havi loaned over toward the west. If, as la some- 
times supposed tho tall Is a hollow cone of light, 
there will be two times at which the sky In general 
Is comparatively brightly Illuminated separated by 
an Interval while we are In tho darker center of the 
tall Meanwhile, observers on the opposite side of 
our planet will have the rare privilege of seeing the 
sun through the conul's head Only the extrema 
western portion of the United States la Imluded In 


this favored region, but aa the comet enters upon the 
sun's disk at ( 22 P M by Pacific standard time aad 
remains on It till 7.22, the transit will be visible all 
along the coast Tho comet passes almost squarely 
across the center of tho sun from west to east 

Paradoxical as It may seem, It la probable that tbs 
ordinary observer, even with s small telescope and 
dark glasses, will not be ablo to detect even the slight- 
est trace of the comet's passage With powerful In- 
struments the nucleus, If solid, might be seen as a 
dark spe<k against the sun, If It Is over CO miles In 
diameter, but It Is Improbable that It Is anything 
like so large, for, as has already been stated In these 
columns, the whole amount of light reflected from the 
comet, when remote from I he sun. Is no more than 
a single mas* 30 mile* across would send ox. 

It Is possible, too, that the absorption or the asses 
composing the onvolopea of the head and the tall 
may bo dotectcd by means or the spectroscope, and 
as we will be looking through the tall lengthwise, 





nearly ir. million miles of It will be there to exert 
any possible offoct on the sun's light Even so, It will 
not be surprising to many astronomers If nothing un- 
usual Is detected. 

Buih negative results will however be scientific- 
ally valuable, since they will enable ua to say that 
the materials composing the comet do not exceed 
certain limits of mass or density 

Transits of comets across the ran are very rare. 
The most remarkable previous Instance Is that of tbs 
great comet of 1882, which, though so bright- that It 
could be seen close to the ran In broad daylight with 
the naked eye, vanished completely when la froet of 
the sun’s disk, showing that It was practically per- 
fectly transparent 

On the evening of the 19th we may perhaps already 
tee the comet’s tall In ths evening sky, thongh Its 
head will set while ths twilight la atm very strong. 
On the 20th, however, It will be visible till about 
9 P M , on the 22nd till 10-20, and mi the 25th and 
afterward until after II PM. 

On the 21st the comet’s bead wilt ha dost to the 
star v Ocmlnorum; on the 22rd about 10 deg above 
Procyon , and on the 2Sth near • and C Hydras Fuller 
details will bo given later 

This month la also notable tor two total eclipses of 


the sub on the Ith aad of the mooa on the ttrd. 
The former is an Important eclipse, the maximum 
duration of the total phaae being over tour minutes, 
but unfortunately the track of the shadow Uee almost 
entirely In the Southern Ocean, only creasing the 
southern half of Tasmania, so that few stations are 
available for observers. As a partial eellpae It Is visi- 
ble throughout Australia, New Guinea, aad the neigh- 
boring islands. 

The lunar eclipse of the 22rd is of more Interest 
to us, being visible throughout the United 8tates, ex- 
cepting Alaska. The moon enters the earth’s penum- 
bra at 9*22 eastern standard time, and first touches 
the shadow at 10 48. At nine minutes after midnight 
she disappears In it completely, and dose not emerge 
till 1 A. M At the middle of the eclipse, however, 
her southern edge Is only about 200 miles Inside the 
shadow, so that It will be considerably Illuminated hr 
sunlight refracted through our atmosphere. At 2 B 
A.M the moon takas leave of the shadow entirely, 
and at l SO of the penum- 
bra. This eclipse will be 


on tbe Pacific ooast, as It 
win give them a chance 
to photograph Halley's 
comet on a dark sky Tbe 
comet will have set forms 
in the east before totUky 

With so much else U>m 
gage our attention, our 
glance at the stare must 
bo short The most promi- 
nent constellations In the 
west are Gemini and Cants 
Minor, In tha northwest. 
Auriga, duo north, Cassio- 
peia below tbe Pole, Urea 
Minor and Draco above, 
and the Great Bear almost 
overhead. In the north- 
east Lyra la prominent, 
and In tho east Hercules, 
Corona, and Bolltea. Scor- 
pio Is rising In the south- 
east Due south la Virgo 
Aa our Initial shown, there 
Is not the slightest resem 
blance In the stare to the 
figure for which they were 
named 

We may note the bright 
■tar Spies, a spectrosco- 
pic binary at a great dis- 
tance from ua. and the 
double star y (now close 
to Jupiter) which Is now 
separable with a small tel- 
escope, but In 182& fKrdld 
hardly be seen double With 
the largest Instruments 
then existing The two 
components were then at 
tha closest point of tbe 
vary eocentrlc orbit. In 
which they revolve about 
one another In soma 180 


Mereary is evening star until the 25th, when be 
passes through Inferior conjunction, between ns and 
tbe sun, and becomes a morning star Ho can bo best 
seen at tbe beginning of the month, when he seta more 
than 1ft hours later than tbe son. At this time be Is 
In ’horns between Aldebsran and the Pleiades, and 
should bo W7 to MO, 

Venus la marking stay, rising m little after SAM 
and exceedingly amripfenotw all through tbs month 
MArs Is evening star in Gemini, aatttag about- 10- 80 
P M, In ths middle of the month, at whlah time ha is 
quite dose to the star < Osmtnoratai (shown on map) 
Jupiter Is wan past oppositi on, bfit M visible most 
of the night, remaining In sight till nearly 4 A.M. on 
the 1st, and tfll a Unis before 2 A. M. on tha tint 
Saturn is morning star In Arles, rising shoot an 
boar earlier than the sun la tbs middle of tbs month 
and two hours at Its end; tmtitlstoelewtebeooe- 

xptaxjux. 

Uranus is la tagtttartaa, and some* to tha saaridMa 
at 4 A.V on the ltth. Neptaae ts to Oemtat, ob- 
■ervable mod of tbe Bight 6n the fifth he la to con- 
junction *Rh Man, being 1 deg. 59 min, south of the 
Uttar. This may be a good chance tor amateurs with 
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NATURE A 5 AN INVENTOR 


ClvUiaed man justly pride* himself upon hU numer- 
ous lnvantlona and mechanical device*, but It la po*U 
bte that Inventor* Jn general would bout leu of their 
Mblevomenta did they reallM that the paten!* In 
which they have eetabllabed tbelr right* are really 
nothing more than modern reproduction* of device* 
which hare boon employed by Nature from the begin- 
ning of, time It li a fact that there la acaroely an 
Invention of man that bu not lta prototype In Nature 
Sometime* three prototype* are of a rongh-and ready 
character More often, however, they have been 
brought to the blgbeat pitch of perfection It la little 
■hort of amazing that primitive man ehould have re- 
mained blind, through eo many rentnrloa, to tho ilg 
nlfleance and value of tbeeo Invention* of Nature It 
bu been uld that almoet all of man'a achievement* 
u an Inventor have their prototype* either In tho anl 
mal or vegetable kingdom Obvloualy, therefore, U 
would be lmpoulble to attempt— In the limits of a 
abort article— anything approaching a complete cats 
loguo of these coincidences Yet a few of them may bo 


BY PERCY COLLINS 

■elected, almost at random, and they will icrvo to 
■how how, after much labor and thought, man ha* 
perfected device* which at the time appeared to him 
to be original, although In reality they were nothing 
more than reproduction*. 

Aa a first instance we may take grasping tools- -a 
whole tribe of Implement* ranging from surghal for- 
ceps and sugar tong* to gaafltters' pliers and the vast 
plncora by means of which great masses of white-hot 
metal are manipulated upon tho giant anvil* of onr 
workshops It la scarcely too much to affirm that, 
without such tools a* these, art, science and maaufac 
turn would long ago have eeaaed to advame Tho 
reader need* only to punan for a moment to realise how 
Important a part U playod by these familiar Imple- 
ment* In tho activities of human life, and when man 
kind first discovered how to make and u*e nu< li thlngH 
he must have benefited instantly Yet all these tools 
have their parallels in Nature, and one U falu to 
Imagine that Borne of these prototype* might still bup- 
ply useful bint* to modern toolmaker* Perhaps tho 


most perfect example of the imwerfnl plnccr In Nature 
la tho claw of a crab or a lobster The power of lh* 
(mb'* claw 1* so great that a bite from a large < rab 
will Inflict a severe Injury It I* n luted tlial fisher 
men who havo been feeling for irabs In the ret isms 
uf tho rocks at low water have ottaslonully had I heir 
band seized by a largo spit Imen, and In Ing unable 
to liberate theimielve* have been drowned by the re- 
turning tide Among other plufer-earrylng animals 
are scorpions, while the insect* known as earwigs 
tarry a dBlnty pair of forceps at thi t nd of thi body, 
and employ the tools for folding their ampli and dell 
rate wings The opitoaablo thumb and run fingt r eon 
fltltuto, In effetl a most useful tvalr of pi It rs adaptable 
to many uses and It Is si range that man *houltl so 
long haw. overlooked the lemon In nuthanltn wlilth 
they teach Shears end scissor* are nf i nnnn t Iota ly 
allied In print lplc to grasping Kails yit they havo 
tome to us only with tho advance of < ivlllzatlon— no 
sat ago tribes having the least Idea of them or their 
(f'onfmned on page ViJ ) 
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racnov luouT ro> nuou. 

There U nothing very novel In supporting a device 
on a smooth surface by means of a suction cup How. 
ever, the suction support Illustrated lu tho accompany- 
ing engraving Is provided with a very ingenious 



method of produc Ing an effluent vacuum The photo- 
graph HhntvH n Hhavlng mirror secured by means of a 
ball joint U> the suction bracket and the bracket la 
supported on a window pane Ho tightly does the de- 
vice adhere to the window that It Is powdble to raise 
the window by lirtlng Uie brocket Tho bracket cmn- 
M't bo pulled off the glass without danger of breaking 
the window pane The lino drawing shows a secllonal 
view of the bracket, 
and Illustrates the 
method of produc- 
ing tho auction The 
base of the bracket la 
provldod with a rub- 
ber disk, tbs center 
of which Is secured 
to a square shaft on 
which tho mirror Is 
supported Mounted 
on this shaft and 
free to turn thereon, 
la a sleeve In which 
a spiral groove Is 
cut to receive a pin 
projecting from the 
square shaft Tho 
sleeve Is provided 
| with a pair of ball 
! knobs by which It 
may bo gripped and 
THI MIllOB BJUOXXT 1IOW turned, forcing the 
AWAT TO SHOW THI 100- shaft outward and 
TIOH D1K thus cupping the 

rubber disk an Indl 
isled by dotted linos There la no possibility of leak 
age c*cc|it under the edge of the disk A bracket thus 
applied will adhere (Irmly for weeks at a time Tho 
stand may be seoired to any smooth surface and Is 
particularly adapt! d for a shaving mirror because It 
may bt plmed dlreitly on the window pane whore 
the best light for shaving tan be obtained 



THE OLD "DmeTA" LOCOMOTIVE AS A HOHOHIVT 

A public monument of Interest In all who make a 
study of the evolution of the nuslern locomotive has 
recently been sit up In Canterbury, England Fixed 
on a pedestal benealh tin. Norman walls of the his- 
toric illy Ih the old "lnvlrta engine, width In May, 
IS, in hauled the flrBl (rain on the Canterbury to 
Whltslable Hallway — thi pioneer Iron road of the 




south of Britain. The locomotive waa built by Oeorga 

Stephenson. It wUl be observed that the cylinder* _ . _ 

and valve eheata are very similar to those on the cently devised a vary simple cutter whtoh Stay be iff 

modern loc om otive. The cylinders are 10 Inches In plied to the bayonet at the can. A aoMtor in action 

diameter with an 18- inch stroke The wheels are 4 will disencumber himself of everything except hie gut 

feet in diameter The boiler la 10 feet long 
by 3 feet 4 Inches In diameter, and the work- 
ing preseure waa 40 pounds per square tnoh. 

The locomotive Is now the property nf the 
Corporation of Canterbury It Is coated with 
a special preeervatlve paint 


THB Tuncora THAT HIST FI OKU) Uf 
HALLEY'S 00HIT 

The large reflecting telescope illustrated 
herewith Is Interesting by reason of the Tart 
that It was the flrwt Instrument to plrk up 
Halley s comet on lu preeent visit to our 
circle of the solar system To be sure, the comet was 
discovered on pbotographlr plates made with other 
telescopes before the photographic record made 
with the refleitor here shown But It was Prof 
Max Wolf who first Identified the comet on a 
photograph taken with this reflector at the Heidel- 
berg Observatory Tho discovery was made on 
September 1st 220 days before perihelion. The 
Holdelbcrg reflector has a focal length of 9 18 feet, 
and the diameter of the mirror la 28 Inches. The 




mounting Is thoroughly up-Uwlate, and Is electrically 
controlled. The observation platform la adJuaUble 
vertically by means of an electric motor 


a nr coMFXTrroi of the home. 

The "xebraas” has made its bow to the public This 
creature is a new thing In the world, It never having 
existed until a year ago It Is the hybrid offspring 
of tbs African zebra and the Texas donkey There 
are at the government experiment station at 
Hetneada, Md , six young zc brasses. Their sire Is the 
royal Abyssinian sebra which King Menellk gave Ur 



President Roosevelt The latter turned the atrtped 
creature over to the experiment station, and here the 
Idea of developing a new race of animals was eon 
oelved. These six young ones are the nucleus. They 
are regarded as offering great promise. Certain of 
them combine the docility, strength and utility of the 
mother with the spirit, activity and beauty of the 
father The yearlings are already larger than their 
mother They are beautifully buUt and should be 
adapted to the many uses to which the domestic an I 
mal Is put. 


and bayonet, and hence the pliers which are usually 
rurnlshed for cutting barb wire obstructions an fre- 
quently thrown away, ao that the only method of get- 
ting through an entanglement when enooontered IS 
to hammer the wire with the bayonet and a atone. Not 
only Is this process alow, but It la fatal la a galling 
fire for this reason the Inventor baa devised a cut- 
ter which may be secured to the bayonet without in- 
terfering with the uae of the gtm and which will op- 
crate to sever the wire by a single thrust of the weapon. 
As shown In the Illustration, the outter oons lata of 
two laws pivoted eccentrically so that when extend- 
ing forward In their normal position they are open, 
but when pushed back they close In pperatloni the 
gun Is Inverted, the point of the bayonet Is rested on 
the wire, and then the gun Is thrust forward with the 
bayonet sliding on the wire so as to gulds the latter 
between the jaws of the cutter As the Jaws are 
thrust back they close upon the wire and sever it 


iftfTMFMlAX OF A FOLLY D1BHU MAM. 

The range of visible rays from deep red to violet 
forms a very email part of the solar spertrum Beyond 
the red, the rays are too long to affect the retina, but 
we can detect them aa heat At the other end. we have 
the ultra-violet rays which are too short to affect tbs 
retina, but manifest themselves on the photographic 
plate RAntgen raya are not found In sunlight but If 
thoy were, and If our eyes wore ao constructed that 
they could detect only those rays. Visible matter about 
us would take on a very different aspect from that to 
which wo are accustomed The accompanying Illus- 
tration shows how a man would appear The man ap- 
is's rs semitransparent and one can easily make out 
his two watches and chain, his tie clip and the buckles 
of his suspenders. The metal parts of the buttons on 
hla coat are also quite evident, and his ribs may ba 
plainly seen A pickpocket might envy each power of 
discernment, but he would have difficulty In conceal- 
ing bis plunder if others were possessed of similar 
vision 

The photograph was taken Instantaneously with a 
Bnooks apparatus, and la reproduced from “Archives 
of the Rflntgen Hay" Heretofore, tt baa required a 
long exposure to take s photograph with the Rflntgen 
rays, but recently a system has been devised by which 
a very sudden and powerful discharge la produced 
capable or making an Instantaneous photograph. This 
sudden discharge Is made by using a fuss In place 
or the Interrupter of an induction coll The fuse Is 
melted when the proper Intensity of current hi reached, 
producing a very sodden break of the primary and a 
powerful discharge of tho secondary Exposures of 
I/CO to 1/120 of a second have thus been obtained. 






It IS EdSy to make advertising 

claims for cars; but to make cars that will make good 
the claim* is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com- 
pare the cars point by point. That is all we ask. 

Thera are Chalmers dealers in all parts of the United States — more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

Qialmers “30” $1500 

Judged by price alone you might as well buy some other 
car as a Chalmers ; $1500 is simply $1500 — no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than m another man’s. 

It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 

Your $1500 is worth more than another man’s $1500, if 
at all, only because you are able to buy more with yours than 
he can buy with his. 

We believe that when you buy a Chalmers “30” your 
$1500 becomes worth more than $1500 invested in any other I 

car. Careful investigation will convince you of this fact. 

Please remember you are not buying a price or an adver- 
tisement: you are buying a car. Therefore examine the car 
on its merits. 

If you investigate thoroughly a Chalmers will be your 
first choice , if you are able to get a delivery in your territory. 

• • • 

It is difficult to get more in a car, at any price, than you • 
can get in a Chalmers “Forty” at $2750. The “Forty” has 
all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 

Catalogue “R” on request 

(^halmers Motor Compang 

ties— d under Selden Patent 

Detroit, Mich, U. S. A. 





Chalmers “30" Touring Car and Roadster, $1800 
Poay Tonneau, $1000 bride Drive Coupe, $2100 Limousine, $2780 
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__ I of auffldflut «Im to pick n 
Ui« taint green lab dUk of the planet. 

i la In bar laat quarter 


UK < 


w at mid- 


night on the 8th (daring the eolar eclipse 

visible In Aastrnlbi) She Tenches *— 

■rot quarter at • P M on the lGth, 

toll daring her eclipse en the night of! 

the (3rd, and comes to the last quarter 

again at 6 P M on the 31st She U 

nearest os on the 8th, and farthest away 

on the (1st 

Daring her circuit of the sky she passe s 
elose to Venus on the 5th (and likewise 
near the comet the same afternoon), to 
Saturn on the 7th, Mercury on the 10th, 
Man on the 18th (pretty close), Neptune 

on the l(tb, Jupiter on the 19tb, and 

C ran us on the 28th 

Princeton University Observatory. 

MATUMM AM AM IMTEMTOM. 

(ConUnunt from page 379) 
nse Those admirable workers In skin, 
the Kaffirs and Eskimos, employ only 
knives. The Idea of the knife edge In 
combination with the leverage afforded 
by tools of the grasping type bad never 
occurred to them Yet shears are cxem- 
pUBed by the jaws of many Insects, as 
well as by those of tortoises and turtles 

Only of comparatively recent years ban 
man made boias In which to store 
money, trinkets, or other valuables Yet 
Nature has had her boxes from time lm 
memorial Some of the most interest 
Ina of these take the form of seed-pods 
as, for example the stout casket In 
which Brasil nuts are parked In this 
Instance, too. the primitive idea of 
pnxale — later elaborated by tha Chin 
as well as by other races of mankind— 
seems to lie dormant, for here we have 
a vast number of nuts, so cleverly packed 
into their pod or casket, that If 
they are taken out It Is almost Imiiosalble 
for human hands to restore them to their 
place 

The hinge as attached to a lid or door, 
has been known to man only for centur- 
ies, yet Nature haa made use of It liter- 
ally for billions of years. In proof of I 
tbls statement. It Is only necessary to In- 
dicate a bivalve shell, such an an oyster 
or a clam We know from geologist* 
that such shells are among the e 
Indications of life upon this earth with 
which they are acquainted The 
many Insects, too, open with a very per- 
fect little hinge, while the little lid 
which covora the cunningly i-ontrlved 
nest of the trap-door spider. Is also 
hinged In a moat Ingenious manner by 
means of silken hands 

Ravage man had no means of preserv- 
ing light for himself after tho setting of 
the son, and It was only with the slow 
progress of civilisation that ho became 
Inspired with thn Idea of artificial Illu- 
mination Yet this v 
examples set by Nature, for many ani- 
mals carry about with them bright lights 
during the hours of darkness. Marine 
organisms, In particular, emit phospho- 
rescent radiance, while many kinds of 
Insocta. to which anch names as glow 
worms, fireflies or lantern-flies have been 
applied, are highly luminous. In many 
Instances tbe precise manner In which 
the light of these creatures 
haa baffled scientific inquiry Still, 
fact remains that Nature had hey living 


Formerly the aurgtcal operation known 
aa cupping was so constantly performed 
that ecaroely any man attained middle 
aga without undergoing It. The object 
in view wad the removal of blood 


which stud the long arms, or tendrils, 
of an octopus. The prtaelple Involved la 
identical in each ewe. Indeed, many ot 
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THE ANNUAL SM/UL HOUSE NUMBER 

American Homes and Gardens 

* I 'HE May Number of American Home* and Cardens m devoted 

1 bouse, its budding, its decors bon, and ds furnishing This nsue a — 

amount of nformabon foe tbe prospective home-builder Specisl attention u 
given to tbe inexpensive small bouse which n the most numerously erected dweUsig m 
America, and tbe type of house dial at once excites the widest interest sad often the 
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Various departments conducted by specialists add greatly to tbe value of this 
number and the aim has been to brmg out the charm of the simple beautiful thug* which 
contribute lo domestic comfort and happiness, solely for tbe purpose of solving the prob- 
lems which confront tbe house-owner but which cannot lie explained without the 
a nee of a competent expert. It will tell him bow lo select the country site, how to 
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die various roams of the house should be planned, the material of which it may be budt, 
die kind of plianbmg fixtures to be used, the choice of hangings for the walls, doors and 
wmdows, appropriate furniture for the various rooms of the house, and how to lay out 
the grounds about the house as weB as to the planting of them Besides ihese depart 
roenti the magazine will con tan a heal of articles that must inevitably si m ula t e the denre 
for home anprovement 
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Ideas for Colonial Furriahing 
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<t< iinil lhi> creation of a more 

perfect vbi tiuni I iku ( he old 
fashioned cupping glum t hi will known 
known as the ' sucker,' reminds us 
he octopus lly means uf the sucker 
ecus II circle of moist leather with a 


almost Identical device The 
le |Hg Is fltted with a sort of 
lo of India rubber When this 
Is pressed upon a smooth flat surface, 
pane of glass the air Is forced 
out or the cup and a vaiuum formed 
The pressure of tho atmosphere then 
causes thn rup to aillicri to the glass 
with sufficient fore* lo enable object b to 
be susiM.nded from the peg Further 
who had studied the nrtopUH 
might have added to thn InventlonH al- 
ready enumerated, that of the common 
pump, which raises water simply by the 
action of tho atmosphere 

That will-known device, the ball-and- 
socket Joint without whlih many of our 
Instruments and tools would bt clumsy 
and Impraettrnble, has many prototypes 
Nature Perhaps tlie moat familiar of 
these In seen In the articulation of the 
human Bliouldir bonen — nr, Indeed In the 
a of many nnlmalB for Ihe marvel 
flexibility of the snake Is rendered 
possible only liei auso thi vortebr® of this 
reptllo constitute a long chain nf balls 

sockets beautifully adjusted one to 

the other Another very perfect exam- 
ple of ball-and-soeket movement is found 
in thn lose of the sea urchin Karh nf 
the spines with which the shell of this 
creature Is covered Is swollen at the base 
Into a i up-llkn form and thlB nip llts 
accurately upon a little rounded promt 
pence of tlie ghi II, which exactly fits Into 
the cup Just as the ball of the human 
thigh bone fits Into the acetabulum The 
legs nf Insects In their articulation tn 
the body supply examples of tho bnll-und 
socket principle too numerous to men 
tlon 

Tho Idem of the flask or bottle Is omt 
nently sutural —I e It has played a part 
In tho economy nf Nature from time lm 
memorial Perhaps the moot remarkable 
examples arc to lie found In the vegetable 
kingdom among the plants known as 
gourds, the seed vessels nf which assume 
forms calculated to remind the least 
Imaginative Individual of antique pot- 

We have already seen that the theory 
of the common pump might have fnrmu 
la fed Itself In the mind of man sfter he 
bud studied the hHblts and structure of 
the octopus There Is moreover a pro- 
totype In Nature for that fur more com- 
plicated device known as thn force-pump 
This prototype Is the human heart 
Anatomists agree lhat It Is constructed 
on principles which are mnrvclously up- 
In-date In an Incredibly short period 
the whole of the ldocid In rhe human 
body passes to the heart and Is drln n 
from It again with a force which carries 
the stream to the tips or thn Angers and 
toes, while ns uveryone knows the action 
nf the heart persists, night aud day, 
throughout the whole life of a man If 
we regard the heart as the prolot y|» of 
force-pump wrought In ntelal by the 
hands of mankind we must still he lm 
pressed by Its Immeasurable superiority 
Its renovation and re|ialnc nn affected 
while Ihe mechanism Is In rapid motion 
The simplest form of sewing Is that 
which Is In vogue among such prltnlllvo 
race r as tho Eskimos anil Kaffirs It con 
slsts In boring holes through the material 
which Is to be Joined togithor and push 
Ing tbe thread through them The reader 
will observe that the operation la of so 
rough-and ready a character that no ne'e- 
die Is required, and one is almost tempt- 
ed in Imagine lhat mankind might mtn 
ally bavo copied this method of sewing 
from having obaerved the manner In 
whieh the tailor bird constructs Us nest 
Be this as It may, the fact remains that 
tbla bird actually sews leavi-s together by 
their (edges, and makes Its nest within 













The arts of spinning and weaving 1 
alio tbolr prototype! In Nature The ma 
jorlty of neat-bulldlng bird* exhibit a 
more or leaa itrongly marked wearing 
Instinct. Thli Instinct la moat strongly 
developed In the caae of a genua of Such- 
like bird! Indlgenoui to the warmer parte 
of Aela and Afrlra The apinnlng 
of fine threads bo aa to form thicker 
atrande and the combination of theae Into 
wnba, are operation! characterlatlc of 
many lnaecte and their alllea Many apl- 
dera, aa everyone knowa, construct allken 
weha which they employ aa a mean* of 


aptarlng their 
lelr egg-cluatera 
mong lnaecte of 


liaa been brought to the hlgheat atate of 
perfection Motha. Indeed, may with Jua- 
tlre be termed the flrat aplnnera — the In 
ventora under the guiding hand of Nature 
of thla Invaluable art Take, for example, 
the cocoon of the well-known Cecropla 
moth— the ao-called American allkworm 
ft la entirely conatructed of allk, which 
la accreted by glands In the mouth of the 
grub nr caterpillar Aa Boon aa the lnaect 
has become full-fed, and la about to pu- 


pate. it aeta about the formation of Ita 
cocoon and labors unceasingly until it la 
completed The exact method of con- 
struction la so intricate that conaldera- 
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toughness la built up, wherein the cater- 
pillar changes to a chrysalis and passes 
safely through the quiescent period of Its 
existence, to emerge eventually aa an 
adult moth 

lu passing, the reader may be reminded 
that many kinds or caterpillars contrive 
a kind of trap at the mouth of their co- 
coons similar In principle to those made 
by man for the capture of crabs, lobsters, 
and ecla Within the neck of the Em- 
peror Moth's cocoon, for example, then 
la a conical arrangement of stout, bristly 
appendages which form a well-nigh Im- 
penetrable barrier against the attacks of 
enemies which may attempt to force an 
entrance from without Yet owing to. the 
flexibili ty of these appendages, the fu liy- 
developed moth can push Its way "out of! 
the cocoon with perfect oaae If the read 
er has followed thla description carefully, 
he will perceive that the trap of a moth’s 
cocoon Is a veritable reversed counterpart 
of the familiar lobster-pot— a device which 
Is employed by fishermen In many parts 


valuable Invention The principle may 
be studied by all those who are able to 
visit the rocky ledges used by sea fowl 
as breeding places— or, indeed, by those 
(OMMwed on page SSfl ) 



Don’t Play with Fire 

A COMMON caution to children but also good 
for grown men and women. You are playing 
with fire when you insure your property without carefully 
selecting the company which promises to protect you 
against loss. Companies differ just like individuals. Why 
take chances when, at no extra cost, safety can be 
had by simply saying to your agent when your insurance 
expires, "Get me a policy in the Hartford.” 

The Hartford Fire Insurance Company is the 
best known of all the fire insurance companies in America. 
For a century it has promptly paid every loss, the aggre- 
gate now amounting to more than $130,000,000. Its 
reputation for fairness is unexcelled. Its resources are 
never in danger from the hidden rocks of stock specula- 
tion, because isverfeef only in the safes' securities. One 
hm Led yean of life and growth have demonstrated its 
able management and unshaken stability. You are not 
playing with fire when you 

Ask for the Hartford 

Any Agent or Broker Can Get You i Hartford Policy 


STATEMENT JANUARY 1, 1910 
Capital, . . . $ 2,000,00000 

IJeUHeg, . . . 14321.953.11 

Assets, . . . 23*38,700*1 

Surplus for Po&y-koUen, 3,713,747.80 
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• sheath when not actually In use U of 
espe<lal Interest, for herein we we tyiil 
fled th* sheath or scabbard by means of 
whhh mankind protects the keenness of 
his edged tools and weapons A still 
more perfect typo of the hypodermic | 
syringe Is the fang of a poisonous slink. - 
When the reptllo makes Its stroke, the 
base of the fang Is driven against n reser 
voir with the ri suit that tho liquid poison 
Is driven through the tubular fang and 
forced Into the wound Even In the ••use 
of large snakes, these deadly weapons 
are surprisingly slender and delicate, so 
that the wounds made by them wonld 
be quite Inconsiderable were It not for 
I ho fatt that a deadly liquid Is lujeeted— 
exactly as Is the case with the bypoder 
mlc syringe 

There are many natural devices by 
nn ans of whltli plants and animals 
Irav. 1 through tho air and mankind Is at 
present engaged In a close study of these 


The Price Was the Last 
Thing Fixed 

On none of the ten beautiful models of the Warner 
Auto-Meter was a price considered when it was first 
designed and built 

We simply set ourselves to build a mechanically 
and artistically perfect instrument of that particular 
type. Then, and not till then, we figured the cost 
and fixed a price as low as possible for the value given. 

That is why the Warner Auto-Meter is universally 
recognized as the one absolutely and always depend- 
able and satisfactory instrument — “ The Aristocrat of 
Speed Indicators." No other instrument is consid- 
ered in important tests or races. 

Iiefore yon buy a speed indicator be sure to call or 
send for our interesting booklet 

WARNER INSTRUMENT COMPANY 

875 Wheeler Avenue, Beloit, Wia. 
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"W\ , (OoncluM froti page $m ) 
tie. Mediterranean end indUn Oceana 
The broad, imootb body b*s a rounded 
ratline, and on each aide of the head 
there la an electric or**n capable of giv- 
ing electric shook* The accompanying 
Illustration abowe one of theea fleh 
dlaeected to show the eeat of ita electric 


lions of the voltaic pile while each li 
separated from lta neighbor by a delicate 
membrane, which takea the place of the 




*ffte New Spring /Sri 


Truss Bridge Bicycle 
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the shudder of the eel turn* on lta - 
bark and Ilea motionless — an easy prey 
to the electric monster 

It would be possible to dilate at mmh 
greater length upon the natural proto- 
types of human Inventions Enough has 
been penned, however, to show how fre- 
quently man’s thoughts reflect tho de- 
vices which already eilst In organic 11a 


this should not be 
many existing hu 
Isen anticipated by 


Inestimable value to mankind at large 
For this reason, If for no other, the In 
rulcatlon of Nature study In the minds 
of young people Is highly desirable 


(Concluded from pope rti 1 
made but one stop, at Litchfield H< 
started readily 
M and covered 


were flown in 24 minute* on account of a 
favorable wind Bight thousand people 
are reported to have watched him arrive 
and to have given him a rousing wel 
corns. 

Next to the Bteriot Latham race acroea 
the English Channel last July, thla cross- 
country flight Is the greateet achievement 
ao far in aviation In the light of what 
has already been accomplished It would 
seem that from 800- to 1,000-mlle flights 
without a stop tor fuel are now quite pos- 
sible of accomplishment the only limit- 
ing factor being human endurance l In , 
both his attempt! at flying from London 
to Manchester Grahams White was 
obliged to give up on account of tho 
great strain undergone by him la main- 
taining the equilibrium of bis biplane In 
tho strong and gusty wind When some 
device la provided which will maintain 
equilibrium automatically, the strain , 
upon the aviator will be greatly relieved 
and driving an aeroplane will then be 
no more fatiguing than running an auto- 
mobile. 

S locative powder la prepared by mix- 
ing 80 part* of Uthopone, 80 of ilne-whlto 
and 40 of manganeo* borate. Paaa tho 
whole through a &0* sieve, Thla pow- 
der Is a good drier for white palpta. j 


Choose an I H C Auto- 
Buggy— If You Want the 
Easiest Billing 
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'T'HE easiest riding vehicles on 
* all roads arc I H C Auto- 
Buggies The high wheels pro- 
tect occupants from jars when 
going over rocks, clods or 
bumps. The same size clod 
or obstruction of any kind naturally offers more resistance to the low 
than to the high wheel In plain language, tne low wheels must 
jump over — (he high wheels roll over That's one big advantage of 
high wheels It means not only greater comfort but less jar and jolt 
to the working parts of the tar That is why the I C H Auto- 

h leal for Business or Pleasure 

They are the simplest to operate, travel from l to 20 miles an 
hour over hills, through mud, snow, over any roads, front wheels 
are 40 inches high, gear wheels 44 inches. Equipped with roller 
bearings and solid ^rubber tires, 1] inches wide Solid tires mean 
no punctures, no "blow-out,” no delays, no heavy repairing and 
replacing expense full elliptic springs, 16 inches long and IS 
inches wide, also long wheel base, add to easy riding qualities See 
the International local agent, or address us for further infurmanon 
concerning this car If you arc interested in a light delivery wagon 
ask for information on the International Auto Wagon 
DITEINATMNAL IAIVESTER CMKPANY «F AMERICA Chlca* USA 
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BEW QUEBEC BB1DQE DKBIOR 

A l'UOKDINU in a reiunt dlspatfh lu utui of tho 
Now York ilalltun thv Qm but Bridge Hoard 
after 1 in mini Invi stlgatum hsn approved 
n plan for t hi miperolmi tun of n cantilever 
hrldgi to lako tho plate of ihi one whlih collapsed 
ei \ oral yi ura hko it la alao announced that tenders 
fur 1 onatrin tion will tie at u pled 1 Itlu r un this design 
nr on salisfadory alternative designs submitted by 
bidders It Is stated fiirllit rmnrt that the Dominion 
govi rnmenr will lequlre not only that the lontracting 
firm sieept full rusponslbllltv for the projeil whether 
It be lonslrm led nil the ttonrd a design or from Its own 
plans lint also that the firm muki a lery largi <ash 

di posit hs gunranlu or completion of the 

wmk 

Tht dislgu now npprmiil by the < iimuilsslnu says 
the rilspatih Is that whlih was sharply irlthlmil a 
few months ago In an Anurlian seUntlfh periodical", 
•lid we an Informed In this mnnecllon that the (ana 
dlan gotoniiin 111 lias tletldnl that the rrlllilam then 
tuadi did nol Justly apply \Vu are further told that 
“the Hoard while unit lined that the designs will make 
a safe and satisfiti torv bridge Is not disposed to close 
tin door to other di signs 

Him c thi fbiiMIMi Ami-hoax Is tin only Journal 
thHt lias printed the plan of the tew di-sign drawn up 
by the Hoard and suhjettid It to extended rrltli Ism 
ve preaunu that we are thi American si lent Me period! 
ibI referred to The plan and dlwusHlnn wse printed 
(n our Issue of February 12th, ami our reader* will 
ri meiiibi r that we took exception In the design on I hi 
ground that It was nut nnlv of Inferior merit innalil 
1 red from the bridge mglncors stand |iolnt, but that 
if constructed It would Is- Ihe 'ugliest bridge uf mono 
mental proisirtlona among tlioae liltliertn proposed or 
hunt Objiellon was also made 10 the design on 
the grruiid Ihat is muse of ila narrow width It would 
not have suffli ii lit rigidity tin Forth bridge, 
which is of less span, haling a rut In of width to 
length of I to U whereas tin Quebec bridge would 
hate a ratio of only 1 to JO We objected further 
more, to the height of llie towera, which In tho 
Board's design la to be only J90 feet aa against a 
height of 110 feet In (lie bridge wliiih fell at Quebec, 
end of 130 feel in Ihe Forth bridge We showed also 
lhal the effect of low height and narrow width had 
1 m i n to unduly Increase the weight of the structure 
the Qneliei bridge requiring Ihe enormous average 
weight of 24 Iona of ateel (half of It nickel steel) per 
linear foot as against a weight of only 10 tons of 
tarbon steel per linear foot In the Forth bridge — an 
Imrsaso out of all proportion to the heavier loading 
or the proposed Quebec alruiture 

The value or the Boards decision to Invite outside 
designs depends upon the lingth of time that Is 
allowed to bidders for th« proper preparation of plans 
for a strut 1 tire of this great Importance The Board 
has taken about two years to prepare Its own plan, 
and If outside bidders are to be limited to a few 
months time It la scan ely likely lu view Of the heavy 
gens Hies Imposed that ihoj would be prepared to put 
V bids whlih they must perforce have thrown to- 
gether very hastily If ihe competition is to be thrown 
open to the designers and bridge bulldera of the 
T'nlted S^Ate* *hd Europe not only ahoold abundance 
of lime be green fpr the working up of tbe necessary 
class and estimate*, but It would be advisable for ths 
Canadian government to arrange for the plant, both of 
the Quebec Bridget Board and of outalde hidden. to 
in- subjected to the award or an Independent Board, 
pr. tcrably International W character 


Etna. EOOIOKY ABB out BAT'D EEL EX10UECEI 

T HE problnm of preserving the natural wealth 
of the country may be attacked from two 
sides, the legislative and the mechanical. 
The operation of the flint method may be 
seen In the admirable movement of the Federal govern 
ment to prevent the ruthless waste of the country s 
natural resources which results rrom the Improvidont 
methods by which they arc gathered from mine, field, 
and forest Only pustirlty will be able to estimate at 
Its full value the recent legislation for the conserve 
Hon of that natural wealth with which the I’nlled 
States has been so rlihly endowed 

But after the fostering iam of the government has 
done all that It may to 1 unnerve by the pruventlon of 
waste It remains for the i-nnsumer to so utilise the 
raw materials, as to obtain from them the maximum 
amount of useful output, whether lu tbe form of power 
or of finished prodmt, with the least possible amount 
of wastage This Indeed, lu one of the most Impor 
tant and attractive objects of effort In tbe great Indus- 
trial world To the engineer of high professional In 
stlnets It Is not sufficient to do a certain work and 
do It fairly well, rather. It tniiRt be done with as dose 
an approximation to perfect Ion as Ihe conditions ot 
the art will allow 

Economy of perrornianc-o has been the constant 
aim of the. Industrial engineer, particularly In recent 
yesne, and from time to time we have recorded 
In these pages certsln successive steps some nf them 
epoch making In their Importance In this constant on 
deavcir to bring working efllLlunty Into 1 loser approxi 
nistlon 1 0 theoretical efficiency What we have said 
applies with particular force In the Held uf steam en 
glncerlng In which It may be said that at the last 
siialyals the object of toll Improvements Is to lessen ths 
consumption of fuel for a given amount of work Fuel 
economy, moreover apart from Its direct connection 
with tht profit and loss account of anv Industrial enter 
prise has a most Important bearing niton llie ques 
tlon at the reinsure at Ion cf net! oral resources The 
worlds coal supplies are l>> no means unlimited The 
consumption ciiorinoUB os It Is ot premia Is IncreaR 
Ing at an accelerating rate and every reduction that 
Is made In Ihe average amount of fuel which must be 
burned In secure, n given amniinl of work means that 
the life of our coal and oil fluids Is prolonged to ex 
nctly Hint extent 

At the present time there arn two Imiiorlant develop 
menta which promise to give economical roaults whose 
value It would be difficult to overestimate In bolh 
rases they have to do with the t rana|M>rtallon of freight 
I 11 bulk, the one relating to the engines of slow speed 
cargo beats Ihe other In Ihe motive 1 cow or or those 
huge freight trains whleh are so charnel eristic of 
American railroads 

Tho induction In tho coat of transporting water 
Icorne freight has boon made possible, or soon will be 
by tho successful appllc alien of mechanical reduction 
gear to rargo shl|>s of moderate speed— a problem to 
which some of the alileal engineers and the most re- 
nowned manufacturing Arms In the world are now dc 
voting close attention MacFarland and MeAlpIne, and 
Westlnghouse, In this country, and the Hon Charles 
Parsons In England have Independently produced a 
gear whleh will enable alow and moderate-speed steam 
ships to utilize Hie highly economical tost running 
steam turbine for driving- slow-speed proiiellers with a 
Inns of efficiency in the Iranumlsalon gear of only two 
per cent Parsons lias gone so far aa to teat the new 
Installation against Ihe old reciprocating engines, In 
a 1 Argo ship of 4 500 tons displacement, and he has 
proved In a series of comparative tests that tbe cargo 
ship of the future can be driven at present speeds with 
a saving In the coal bill of front 17 to 20 per rent 
Now since about two thirds of the world's shipping are 
made up of freight steamers, It can he seen Ihat when 
some form of this system has been generally applied, 
as It undoubtedly will be, there will be a great aggro 
gate reduction In Ihe consumption of fnel by the 
world's merchant marine For fuller Information re- 
garding this epoch making device, reference Is made to 
article* published In the Bnxvnnc Ami-shay of Feb- 
ruary 12th and April 23rd of this year 
Equally Important are the economise In the trans- 
portation of railroad freight which are now rendered 
poaslble by the perfection of ippllancss toy tbs use of 
superheated steam Although ths application of super 
heat has been practised (or several yean In Europe, 
It la of comparatively recent introduction In jhli conn 
try, but although onr engineers have been a HQ Is late 
In taking hold of the problem, they have dogs such 


of IB 8 p*r cent for constant hgrd working on heavy 
mountain grads; it gave aa average of 11 • per cent, 
more dry steam per pound of coal than the non-super- 
heater engine, and tbe boiler and I Is accessories 
proved to have a total higher efficiency of 15 8 per 
cent These figures w era obtained by H MacFarland, 
the engineer of tests of tho railroad who explains tbe 
remarkable economies secured by the fact* First, 
that superheated steam of high temperatures behaves 
somewhat Ilka a gaa, it being possible to extract a con- 
siderable amount ot heat bofero any condensation 
takes place, secondly, tbat for the same cut-off In the 
cylinder, tho weight of steam required la less with 
superheated than saturated steam of the same pres- 
sure, and thirdly, that, aa compared with saturated 
steam superheated steam has greatly reduced thermo- 
conductlvlty, and the amount ot heat absorbed by tbe 
cylinder walls Is only a fraction of what It would be 
were the steam saturated The details of this system 
of superheating as applied to locomotives of the Mallet 
type will be found In an Illustrated article published. 

In our Issue of January 39th of ihe present year 
Important as are the economies that have been wade- 
possible In the broad Held of transportation, they are 
exceeded In the even larger field or stationary yigineer 
log represented by the huge light and power plants 
for municipal and manufacturing service where the 
utilisation of the exhaust steam in low-pressure tur 
bines has made poaslble economies of from 30 to 10u 
per cent— this last result having been attained at the 
large station which furnishes power for the New York, 
subway 

D0EI BASIUK SUIT Iff IBI TUBE STATE? 

T HE French sclenUst G Le Bon doubts whether 
metallic radium exists In fact, we are only 
acquainted with the salts of the supposed 
metal such as the chloride or bromide and 
tho probability of Ila existence Is deduced only from 
the presence of some rays of the spectrum and an 
atomic weight which Is somcwhaL theoretical seeing 
Ihat IL has varied according to the observers M- 
U> Ron has been of the opinion for eight years past 
that the existence of radium In doubtful He conslcl 
era that Ihe picipcitles of the supposed metal might 
lie due to isrtaln unknown 1 ombtnatlons analogous to- 
tho equally unknown 1 mnblnatlons which giro pirns 
phoreseence lo some of tho sulphides It Is observed 
In fart that a pure sulphide is never phosphorescent 
hut when mixed wllh some traces of different bodies 
It becomes brilliantly phosphorescent This point hns 
boon discussed In various papers presented to I hi T 
Aeademle des Hcluuc.ee He had occ salon to mention 
Ills views about radium to tbe late Prof Molssan, and 
this well known chemist had In fact come to the same 
conclusion, having the Idea of separaLlug radium from 
Ita comiioimds Death overtook him before ho could 
rarry out these researches A tenth of a gramme of 
substance would be needed by a good chemist, hut 
probably several operations would bo required In addi- 
tion An expense of |IOOOO would be Incurred M 
T-eBon minks Dial from chloride of radium we would 
extrart simply barium and nothing more „ The ex- 
periment, even through transforming a body worth 
120 000 a gramme Into a comparatively worthies* 
metal would bo of great Interest, for It would prove 
lhal radlo-ac iivlty which gives out considerable force 
ran be produced by certain combinations 


M Georges Claude of Haris brings out tbe fallow- 
ing points regarding the future uses of oxygen, see 
lug that this latter Is now being prodneud on a com- 
mercial scale rrom liquid air U« shows that oxygen 
ran Increase by 40 per cent the yield of the reaction* 
whlrb serve a* the base of the fixation ot nltrogon by 
the olectrir arc, and It ran Improve the manufacture of 
oxone by nearly 300 per cent. Ouch results promise 
to be of great Interest In many of tbe Industries Tbs 
Belgian firm of Ougree Marlhaye has recently ordered 
from the Paris Liquid Air Company three apparatus 
for producing oxygen, * 01 ? these sach have a yield of 
309 cubic yard* of pure oxygen per boor Such appar- 
atus will be used for experiments in blast furnace 
working, to observe toe action of a considerable pro- 
portion of oxygen mixed with tho g|i£ which la sent 
Into tbe bleat furnaoe*. Aa to tbe price of oxygen, 
although thlg m*y be comparatively high w>*n.jr* ' 
consider only small quantities, tbs result changes when 
we come to using oxygen apparatus of th* Present 
kind and ws mar eotint upon a pries of odd oeot per 
cubic yard with apparatus nf a tore* output each aa we 
mention However, oven larger apparatus cgn be bettt ‘ 
in which 00 less than 1,000 enbtjj yards nf gag ‘par 


the Atchison Topeka and Santa Fe, superheated steam 
is being used oa a Uamber of th* to?*** freight en- 
gine* with conspicuous success In a series of teats 
with two Identical compound freight engines running 
over tbe same stretch of road under Identical condl 
Hons, one a 4 -cylinder compound using saturated 
steam, and tbe other a similar 4 -cylinder oompouad 
with a superheater of th* Jgcottf Qrp* added, toeanpar- 
heater engine shewed a deer* * ** to (Ml. consamyttoo 


atmosphere* and famishing U cubf* yards per ho***, 
power hour. Is such eaa* the price par csbto yard 
will fall as Ipw at «.« osfit. By using b*dr*n& gWref < 
tbs com uf PTOdnetlOto dAx ho gUD torero* 
plants of the preasaf Ittod wiJl b* ot groat * 

»b* way of ^ — - “ 
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inwn **tta*te of Mrousotlcal statistic* tor 
* DU) y**k 1110 U that G«rmany will tava fourtas* 
‘eilriijble* and Hr* aeroplanes: Franc*, seven dirigible* 
Ad twanty-nlM aeroplane*; Italy, three dirigible* and 
«Un aeropUnea. Rossi*. three dirigible* and alx aero- 
piines and England, two machine* of etc h kind 
■ Tim aotlvity In railroad conatructloo tn I he North 
woat I* aniwerable for the construction of several Ini 
porttnt bridges acroa* the larger rivers A notable In 
stance of this la the Colombia River bridge on the 
North Coast Railway In Washington the permanent 
sob-atructnrc of which will consist of twelve piers 
carrying • superstructure made up of nice Howe truss 
spans, and a draw span across the main channel 


A leading southern Journal speaks words or wisdom 
v hen It eays that the polk y of navy yiird construction 
of battleships should be adhered to, even If It 
coats a trifle more than building In private yard* 
Keeping our loading navy yards busy with warship con 
structlon nut onl) serves as a stimulus to private con 
tractors, but It has the Important effect of maintaining 
the navy yard forces Intact, with a largo body of 
Skilled workmen ready at all times to undertake 
emergency work 

Th# loss of the Atlantic transport liner "Minnie 
haha ' upon the much-dreaded rocks at the western 
end of the Scllly Islands reminds us again that In 
spite of the additional aafoguards which have been 
Introduced of late years In trans-Allantle navigation 
the perils of the sea are still Insistent The grost 
success of the submarine bell on our Atlantic coast 
suggests that this device might be used to very good 
effect at tho more dangerous points at the approaches 
to the British Isles 

Nobody seriously disputes the advantages or the 
1 Pay-as vou-entpr" tar Not the least among these Is 
the reduction wbkli It has made nt least on certain 
lines, In the number of accidents Hiatlstks compiled 
by the Oik-ago nty Railway show that the complete 
introduction or this style nl tar on all tnmk lines 
has resulted lit a decrease or act Idents or about thirty- 
two per cent, as compared with the number occurring 
during equal periods or nervine with th< old styke of 
cars whkh It replaced 

The building or rsllroadg through mountainous cnun 
try octaskmally necessitates some daring bridge con 
structlon A recent Instance of this Is the Assopus via 
duct which rarms part of a new llm extending by way 
of Dnmirll to the Tnrklah frontier The structure 
which is 600 feet long and spans a gorge '130 feet deep 
serves to connect two tunnels which open from cither 
side of the gorge The superstructure whkh Is very 
grairfeil In design consists of latticed trusses carried 
upon two hinged arches The bridge Is on a grade 
of about two per cent and the line Is laid on a c urve 
of four degrees 

B octet tosti at Sandy llook of the resisting power 
of reinforced concrete as a defense against high |hiw 
ered projectiles confirm the calculations of the pene- 
trating power of the twelve-inch gun It la stated that 
B concrete wall twenty feet thick heavily reinforced 
with steel beams, was pierced by a twelve-inch projec 
tile flred at high veloc Ity We understand that a simi- 
lar attack Is to be made with the new fourteen Inch 
gun The blow delivered was sufficient to peuetrate 
twenty two Inches of armor plate and the reinforced 
concrete withstood the attack bo well that It will prob- 
ably be used In the construction of the new coast de- 
fense fortifications In tho Philippines 

Tbs electric operation or trains through ihe Saint 
Clair tunnel Is showing the same economies as com 
pared with steam operation, as havo been obtained 
In similar Installations elsewhere According to thn 
Electric Railway Journal the coal of coal for on* 
year under elec trie operation was only thirty nine per 
cent of that for the last year of steam operation The 
total service charges were hut sixty per cent or those 
for steam, and the sum of service and fixed charges 
was 84 li per cent; which represents the operating econ- 
omy of the new over the old oervlco Th* cost of 
maintenance and repairs for the electric system Is 
fifty-five per cent of that of steam during the same 
period 


Ooaalderaule interest has been aroused by the launch 
of tbe new torpedo-boat destroyer' "Paulding" at the 
Bath Iron Work* She win be tbe flrat destroyer In our 
nary designed for tbe exclusive use of oil fuel Except 
for this, aba la practically a slater veesel to the "FI**, 
gar” sad tbe "Retd." and like them ah* will be driven 
V turbines, and must make a speed of Stft knots on 
a foar hours’ run at sea. it la wall bare to correct the 
statement which recently went th* round of tbe pree*. 
that tbe "Floaacr" mad* 116 knot* reoently in the Gulf 
of Mexico. As a matter of fact, her apeed on that 
occasion was between 36 and SI knot*. Her beet speed 
WM made on bar acceptance trials, whan she steamed 
at an average epeed of 33 7ii knots. Tbe fastest deatroy- 
an are tbe on burners of tba British navy, which made 
os trial between 16 nod 16 knot*. 
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v 1 ELECTRICITY. 

'-In Rochester, K, T 1 a good system of electric light 
and telephone wiring Is In use, whereby unsightly pole 
lines on tbo street* are don* away with The system I* 
applicable chiefly to the residential district*. The line* 
are placed In underground conduits In the strent* but 
Instead of making connection* with Lbe houses directly 
from the underground conduits, a pole line Is erected 
In tbe back yard* of each block and this pole line Is 
connected to tbe roDdulta by an underground branch 
at each side street This obviates the neccHHlly of 
having a manhole In front of each housi 

An application wo* recently made for a permit In 
lay conduit* alcmg the new Baltimore and Wllmlng 
ton road These are to form part of an underground 
trunk system connecting Boston New York Philadc] 
phla, Baltimore and Washlugton, In whkh the Amiri 
tan Telephone and Telegraph Company will run It* 
lines The rnndiilta will be laid JusL below from line 
and will i nn tn! n a hundred wire* whkh cup be lapped 
at any point It Is staled that the system will aern 
as an auxiliary for the overhead wins whkh uein 
slonally are put out of order by severe storms It (s 
expected that after the Bur connecting Boston and 
Washington Is lompleted, tin system will be i xti uded 
West and South 

Btorag* battery locomotive* an being used In nr- 
tain mines of Germany These locomotives an con 
sldered less dangerous than the ordinary electric loco- 
motive for tbe reason that uo airing Is ncuttsory In 
the mine* and they can bt incased loinplct. I) to pre- 
vent Ignition of gases by means of a chance spark Tin 
locomotives are each provided with two sets of hat 
tc rlc* one. of which Is being charged wlclk tin other 
Is operating the. locomotive The batteries arc seldom 
more than two thirds dltshsrgid so that tin r< chsrg 
lug takes but R short time In one type of locomotive 
of twenty horse-power the batteries contain ninety 
cells each with a capacity of 71 ampere hours The 
storage battery locomotive s range from x to 32 horse 

Whenever e cable message Is sc III lo an Inland city, 
It la ntcessary lo transcribe the message fioin the 
cable receiver and re-transinll It lev hand over the land 
lines to Its point of destination Heretofore It has 
been Imimsslble to Bend a message dlreetlv tn the 
Inland city by means of lelay couueetlnn with the 
overland wires for thee reason that the <abl< signals 
are of too AniluaOug a character and loo sciislllee to 
operate an ordinary telegraph relay lliicntly n 
system has been devised whkh lilcemlse S lo make 
direct connection between the cable and tele-graph sys 
terns commercially practicable A very sensitive relay 
Is meed and the eharaeter of the signal Is (hanged 
so a* to obviate the usual fluctuations By means of 
this new system a cablo nn-ssage was recently sunt 
from Csnso Nova Scotia to Now York a distance 
of son mile* and hire relayed to Chicago 

Th* Installation of S complete- tc lephonc- system for 
the stage of th* New Theater In this city Illustrate* 
not only the variety of uses to which the telephone Is 
put but also the easiness and complexity of the up-to- 
date stage The stage telephone system has nine sta 
tloni on the stag" and twenty five floor stations with 
two swill hmiards or central stations Through these 
centrals Inler-couiniunh atlon with the other stations 
may be had From one of these central stations the 
technical director controls the operations of the stag, 
hands, while the other hoard Is tho stage managers 
station The regular stations arc placed In the prompt 
ers booth the electrician's booth the stage galkrka 
and one ta located near the orchestra lesdc r Call* are 
made by operating push buttons from cither of thn 
central stations and they serve to flash a bulla-eye 
signal or to operate a btuzer, deia-ddlug upon which 
of two buttons I* pressed The theater Is also equipped 
with a telephone system used for carriage calls 

Th* Pennsylvania's tunnel and terminal signal In 
otsllailon Is the largest single Installation of It* kind 
ever made In thla country While most people realise 
that signals play an Important part In protecting train 
movement* especially where traffic Is congested, the 
Investment mode In these devices Is far lveyond the 
general understanding Development In signaling lu 
recent year* ha* been tremendous and has proceeded 
chiefly along electrical lines Complete signaling and 
Interlocking of a double or four track road requires a 
large amount of electric*! apparatus and thn Inlrodm 
tlon of i Im trie al propulsion complicates the situation 
We are Informed by the Kerlte ln*u'*ted Wire and 
Cable Companv, who supplied th* wire and cable for 
the Pennsylvania Terminal that frequently the cost of 
electrical wire* and cable* I* from 20 to 30 per cent 
of the entire cost of the Installation Not onlv from 
tbe standpoint of safety, but from that of reliability 
and punctuality of train service it Is nocMtary thst 
th* wire* and cables controlling tbe Intricate appar- 
atus should be the beet Millions of feet of wire and 
eabl* conductors sre being used In thla Installation 


1 Science. 

Frot W. W. O.mpBtU, director of the Ucfcjgtfcrv 
story, baa telegraphed' to Harvard College oiS^tbry 
that the brlgbt sodium U Hue has been |>|p<ggT|Bh4d 
In the spectrum of Halleys c unit i by Wrlgb^, „ 

Prof! Charles Chandler was liuuure d lu New fortuity 
recently on his retirement In hi* 74ili >i ai ffonf apflvo 
service A banquet wo* tendered him ul the Waldorf 
Aalorla hotel The banquet was utimdcd t» manv of 
New York* most distinguished sckiitiHt* 

Commander Peary’s arrival In hnglund un* attended 
with nmrh i eremony A regiment of reporter* met 
him nt Plymouth Members of lln ltoyal (.ciigruphl 
ral Bodily SB will a* tho I ondon Nnc«l Attache 
welcomed him to 1 .ondon With Commander Peary 

I* laid Bartlett, who acminimnlHd him to tin- pole 
A spec-hcl gold medal wu* preiceuted to C'uniniundor 
ienry by I he Rural Geographic al Hoc lei > and a rep- 
lies In Hllver tn Capl Bartlett 

A letter dated Vlav 1*1 1»ID Im* b. m rcciiv.d at 
Harvard Ubscrvalory from Prof U ft Morehouse nl 
Drake liilv.rslly stating that Thl* morning nt 4 
o clock Ilalky* comet had a short lirlglit tall project 
ing toward Ike buii Two bright rnc* horde n d the 
outer part of till* wilnr forming un nnRlc with th. nit 
itlu* of about Xt. degree* Tile KnuLh prodding one 
un* much the brighter The nuilcii* whs Hiirruundid 
on the huh *ldi with dlHtlnit inhukni* Rheulli* 
Smyth'* nhscrvntlon of October IHh IS, 17 wn* vie Idly 
re called A photograph of II minute* expo-cure nlinwi d 
a lull of owr degree k In length' 

The lowest atincisplic rk temperature i v i r oliserv ed, 
- 6X deg ( t —nil 4 d>g F l wu* rciordid un J-uiuory 
15tb ixxr, at Werchojunsk In Fasti rn Siberia u little 
north of the An Ik Circle No lower t< inperaiiire than 
tills lisa been r xpr rleneed bv anc All III or Antsnllc 
expedition A tempi ral ure of '.til'll I' 1—74 2 d- g 
K 1 WHH olHierved III IS7ti at 8Jh df gr*i s norlli lati- 
tude nod I hi lowest ti mpi ral tin ohM-rvitl b> Nansen, 
at X. degrees north lulltud- wns — iil dig l' ( hi 4 
deg Kl Tin assertion of Dr look who claim* lo 
have observed a li nipt ratnn or -t>4 deg C I— M2 
dig FI at 74 ilegniH north latitude In February 

The United States Weather Bureau has Issued In 
Htriiitlonx lo all lire n gulnr hIhIIiiii* tailing fur oliserv a 
tloiiHon 111. 17th istli and 1 ‘it li or May of anv optical, 
tliilrkul nr othei pin noun ns I lull tnav la c* cantoned 
hy Ihe iiaHKugc of (In eurtli through tin tall nr Halleys 
c oilier Pp lo dull Iht th ci Inpinint of Ihe tail ha* been 
disappoint high slow and II ninv no! exti nd ho far as 
tin (Rilli on Ihe clHlii nr IrHilHil should It do so how- 
ever It inn hBrellv Tall lo make It* presence manliest 
hy dlnturhnnee * In llie HtniciHphi n re cognizable by Iho 
trained nlwe rve r If not hy the layman hut It pile - 
nomeun a* mark the occurrence of nn nbnnrtnal amount 
of dust In the atmosphere —e g red hhiihcI* Bishops 
ring and Ihe singular not tllumlnnu* clouds that 
were frequently nhserced after Hie eruption of Kraka- 
loa art ispei tally lo be looked Tor 

A monograph hearing the lltli 'Quality of Surfaio 
Water* lu tin I'nlted States’ has been Issued hy llm 
I lilted Hiali-s (leok-gk ul Survey The volume whkh 
1e Ihe work of II H Dole rinitahi* the results of 
ever 1 000 mliursl analyse* nr water from Ihe prim I- 
pal river* or the lultid hlati* cam of the Rocky 
Mountains Dalle HampkM of water from nearly 200 
stations were rolliiled fur a ycai, milled In lots of 
len muse cut hr samples from lln same stream and 
Hindoo and the inmiwsltlon subjected in analysis 
The hiibIvsi* giving ns they do the average com- 
position from day to day and tnfoi motion regarding 
change of water li vel where cer available form the 
moat complete roller! Ion or data regarding the quality 
of American rivers that has ever been published They 
arc on this acrount pnrlh lilurlv valuable lo managers 
of Industrial plants and WHler work* 

During the pan! winter Frnf He rgi sc II of Siras- 
hurg president o f the Inleriiatlunnl Committee on 
Si lent Iflc Aeronautics carried out a Scries of dally 
meteorological nlmnrvatloiia with sounding lmlloon* 
over the Atlantic Ocean In the region between Tenerlffe 
and Ihe West Indies The average altitude attained 
was 1 77 000 meters and the maximum I . find meter* 
whkh 1* ihe record for mnh obacrvntlons al hc-h Tho 
low o*t trm|n rstnre ycl measured our tho *ea wan also 
attained v lx 30 7 deg ( ( 34 deg F I During Deeein 

her a strong trade wind average 14 nn torn per neeond, 
blew ocer Ihe Atlantic up lo an nveragtt altitude of 
6 00(1 motel* Immediately nhnu thl* there was an 
unuaually *trong antitrade which hud *t an altitude 
of 3 1100 mi It r» ■ vcloellv of 70 to 10 meters per second 
Thp laller v< Ind nitiHl have carried an enormous vol 
urne of warm sir from Ihe Ironies lo Kcirone and 
the unwonted Htrenglh of this eurrent may have hud 
something to do with the abnormally mild winter tlini 
has prevailed over that continent The Isothermal 
layer was reached at an altitude of 16 non meter*, I e , 
4 000 to 6 000 meters -blghrr than It oceurs, on an 
average, over Europe 
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The Porhydrometer — An Apparatus for Weighing Ship Cargoes 

BV THE ENGLISH CORRESPONDENT Of THE SCIENTIFIC AMERICAN 


■ apparatus has been perfected by an 
Italian engineer, Blgnor Kinlllo de Lorenxl, tbe func- 
tion of which Is to Indicate automatically tbo weight of 
a ships cargo This device, whhh Is called the "Por- 
hydrometer, Is of simple construction and operation, 
and works with remarkHbh accurai y— the results be- 
ing wilbln 0 001 per nut Moreover, It Is easy of In 
•tallatlon ho that vchhcIh nlready In service can be 
equipped therewith aa nadlly as those In course of 
constrin tlon 

The opt ration of the luatruraint Is UoHcd upon the 
prlmlph Hint a body floating In a liquid no matter 
what Its d< natty may be displaces a quantity of that 
liquid >xaitlv iqual to Its own weight The apparatus 
coniprlaea merely a float or "aerometer” placed In a 
chamber fllUd with water, whhh la In communication 
with the oulHldi of l ho Hhlp Consequently, as the ves- 
sel Hlnka dot per Into the water while being loaded or 
pit i' is run whin the freight Is being discharged, the 
level nf the water In the llont ihainbtr must rise or fall 
In mint Idem e with Hu lent of the surrounding liquid 
outside Tin 1 float Itself being died It becomes more 
or less tlet ply Immersed In the water In the thamber 
with a consequent alteration In Its apparent weight 

Tbe aerometer la connei ted and balanced by levers 
so that by the adjustment of the balancing weights the 
volume of water displaced hy the aerometer at aay 
particular draught Ib accurately gaged the alteration 
In apparent weight being read on the weighing machine 
or rewording Instrument and therefrom the weight of 
any eargo taken on board or dlaelmrged Is cattily deter 
mined 

Tile principle nf the apparatus tnay bee more com- 
prehensively realized by reference to the explanatory 
Illustration which shows the midship section of a 
vessel with the porhydrometer In poalllon The float 
chamber A Is plated vertically over the longitudinal 
and transverse center of the ship and extends from a 
point 1% to 2 feet below the line of flotation when the 
vessel Is empty to a convenient height above the. load 
line This chamber Is connected In the surrounding 
liquid by means eif a smaller pipe Bteia valve on the 
■kin of the vessel, or to some other convenient sea 
water connection A spec lal tube being unnecessary so 
long SB an uninterrupted flow of water to the fleiat 
chamber can be secured so that the wattr level wtthln 
may be exactly as that outside the ship In the large 
float chamber A Is Immersed the 
aerometer C lining suspended from, 
and balanced by a horizontal lever 
D having Its fuliruni at E the 
other end being eunnneted to a 
steelyard weighing machine at F 
The aerometer la generally made 
heavier than its displacement, but 
this In Immaterial since It Is In a 
condition of equilibrium The float 
extends downward suflhlently to 
bring ItH lower end below the plane 
of flotation for light loading, and 
■ufflrlently far upward to bring Its 
upper end above the plane foi the 
maximum draught Moreover, Its 
prollle Is such that the area of the 
float at any point of cross section 
bears a constant ratio to the area 
of the ship at tbe same level 

As the vessel becomes Immersed 
through the suiwrlmpoaltlon of any 
weight such aa cargo, the draught 
Increases and accordingly the wa 
ter In the float chamber rises to a 
higher level, the aerometer Itself 
consequently being Immersed deep- 
er Into the water, and by lncTeaalng 
Its displacement reduces Its appar 
ent wolght as already mentioned 
This difference of wolght creates a 
downward pull on the opposing arm 
of the lever, where a counterweight 
remains unaltered As the steel 
yard la ronnoctod to the main lever 
D by tie rods or links the exact 
amount of tension Is reglsti red that 
la attributable to the disturbance 
of the balance on the main lever 
through the Increased displacement 

The vital part of the Invention 
lies In the aerometer Alteration 
of trim or Inclination of the vessel 
cannot by any menn« upuel tha ac 
curacy of the Instrument It Is In 
Short an absolute gage of the res 
aal’s displacement Should the cargo 
ba placed right aft or forward It 
arfll be weighed exactly the same aa 


If placed near the center of the vessel, since the 
draught directly under tbe Instrument la the mean of 
that fore and aft, Tbe whole of tbe parts of the 
apparatus are standardised with the exception of the 
aerometer, which must be properly designed and care- 
fully adjusted, lu form being made to correspond 
with that of the iblp 

Numerous tests with the apparatus have been car- 
ried out In England, and the accuracy of tbe weight 
readings, lrresiiectlvo of the site cf the vesssel, have 
been remarkably conclusive It can be applied to 


The function of tbe Invention Is also carried to a 
further and important feature It will Inform the 
captain tbe exact weight of water ha has tn his ballast 
tanka. Also, should the vessel spring a leak the tut 



Itecordlug Instrument of the porhydrometer. 

sny type of craft with equal facility and Infallibility— 
lo a email lighter ae easily as to a transatlantic liner 
At the present moment arrangements are being made 
for Its Installation upon a lOOUO-ton vessel In this 
caso the dlamoter of the float will be about 9 Inches 
For a small lighter It averages about 8Vi Inches 
diameter it tbe lop by about 2’fc Inches at tho lower 
extremity So sensUlve is the apparatus that It will 
Indicate the weight or a perion stepping on board 
Thus It will be seen that the captain nf n vessel 
always possesses a means of determining exaitly tbo 
weight he has on board For thoaa vessels engaged 
In long Journeys, necessitating bunkering at tntermedl 
ate ports, it Is or far reaching Importance, since It 
tnables the captain to ascertain precisely bow much 
fuel he has Bhlpped This Is a valuable point, Inas- 
much as at many foreign ports short weighting Is by 
uo means sn um ommon practice, and vessels are often 
mulcted for a considerable sum per annum In i»y 
menls for misrepresented quantities of coal 


paratus registering an Increased weight or displace- 
ment due to Ailing with water In cases of collision 
and grounding tha Incursion of water Is similarly con- 
veyed. the apparatus being equipped with an electric 
alarm bell, which conveys Intimation of tha danger to 
the captain No discrepancies In the reading! can 
be Introduced by variations In the density of the water 
In which tho vesael rosy be floating, for such cannot 
affect the fundamental principle upon which the ap- 
paratus works 

It will be seen that by the Introduction of tbe ap- 
paratus the ship Itself la practically converted Into a 
huge weigh bridge The Italian government submitted 
tho Invention to searching teets and was so convinced 
of the accuracy of the records that Its customs authori- 
ties have been ordered to accept porhydrometer read- 
ings as correct To the shipowner this Is no slight 
concession, slnco In regard to Italy, Instead of paying 
4 5 cents pur ton In weighing dues, vessels fitted with 
the porhydrometer only pay 1 26 cents per ton 



■rtghtmwi or IllaialiwleA Spheres. 

The total luminosity of the moon varies according 
to the proportion of Its Illuminated hemisphere which 
la turned toward the earth, that Is to say, tn accord- 
ance with the "phase” of the satellite Merrury and 
Venus show similar, but smaller differences of phase 
and brightneas The exterior planets vary In pbaxe 
so little that tho variation In their brlghtmws In barely 
perceptible Tho brightness of planets can be meas- 
ured by the astrophotometer, and the dependence of 
the brightness upon the phase caa be i-xpresaod by a 
curve As It seemed possible that some Information 
In regard to the surface of the planeta could be ob- 
tained from the study of such corves, Von Aufsess has 
made a series of experiments to determine the relation 
between brightness and phase In the case of Illumin- 
ated masses of limestone, sandstone, granite, and other 
materials of spherical and other forms The measure- 
mouta of brightness were made In a completely dark 
room The artlflila! plant was Illuminated by a Nernat 
lamp, not directly, but by reflec- 
tion from a plane sheet of glass, 
through which the object could 
be observed In the "full’’ phase 
The lamp and the reflector were 
mounted on an arm which could 
be turned around the object In or- 
der to vary the phase 
When tho results were plotted, 
the curves representing the bright- 
ness as a function of the phase 
were found to fall Into two classes, 
according to the character of the 
meterlal to which the globes were 
composed Globes of light colored 
material gave curves concave be- 
low, while the curves produced by 
globes of darker material are con- 
cave above Small elevations and 
depressions, glossy surfaces, etc . 
were found to produce compara- 
tively little effect upon the curves, 
the character of which was, in gen- 
eral, decided almost entirely by the 
lightness or darkness of tbe sur- 
face The curves produced by 
Venus and the moon are concave 
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In a recent issue of Nature tbe 
difficulty experienced In hot coun- 
tries In keeping small accumula- 
tor* In working order la referred 
to, and it la pointed out that "this 
la probably due to th? cells being 
filled with dilate acid of denatty 
11*0 at a tempera tute of SO deg. 
or If deg Cent While this U a 
proper density to <M* In a climate 
where the temperature la 16 deg. 
to JO deg. Cent, corresponding to 
a 10 per osot mixture. It Is too 
ugh for a hot climate, when it 
really tepreaeata a tt per cent 
mixture; a density of 1.170 or 
even U50 Is eon suitable. 




; Bngosr. to brt*» to maanrc to* luminosity y 
tha mb's disk, allow** a b**m of wallght to enter 
k «m% nek through a small aperture, behind 
Which a converging Iona waa placed. The dlverg- 
' log none of raja, beyond toe focus of toe leu, wu 
(Btefoapted hr a screen, form In* a circle, toe brtgbt- 
mh y which wu not too great to be measured 
bj the ordinary methods. The brtghtnea of the 
bob wu asramsd to hear toe aam* ratio to that of 
the circle on to* ecreea that toe area of toe circle ‘ 
tap to that of the aperture through which the light 
entered. At a later date (1844) Jlsesn and Fou- 
cault employed the photographic proceaa which 
had jut been discovered by Oagaerre to compare 
too brightooM of too sun with that of artificial 
aooroea of light The quantity of light received by 
a unit of area of the solar image formed at toe 
focus of a telescope is proportional to the clear 
aperture of the object glass. Plseau and Foucault 
received the Image of toe ran on as Iodised plate 
of silver. In successive experiments they varied 
tha aperture of toe objective and regulated the 
duration of too exposure so that the Anal tint 
assumed by the plate and, therefore, the quantity 
Of silver Iodide decomposed, wu the same In each 
case. In this way they proved that the required 
length of expos are. within certain limits, varied 
Inversely in proportion to the aperture of to* 
objective In other words, the total chemi- 
cal effect was found to be (within the 
rang* of exposure) proportional to too 
total quantity of light received by the 
Image during the exposure Then, by 
comparing tha Image of the ran with that 
of a circular area, of the same apparent 
diameter, of the positive carbon of an elec- 
tric lamp, they proved that the chemical 
effect la proportional to the brightness 
of the source of light This relation, how- 
ever, did not appear to extend Indefinitely, 
for the quantity of silver reduced, which 
waa at first proportional to too length of 
the exposure, tended toward a fixed limit 
when the exposure wu greatly prolonged 

In 1881 the great advance which had 
been made In photography enabled Jans- 
sen to employ very sensitive plates, In 
which the total chemical effect remained 
proportional to the duration of exposure 
within very wide limits Jordan devised 
a heliograph In the form of a perforated 
cylindrical box containing a sheet of ferro- 
prusalate paper, and Rlohard constructed 
another Instrument bused on the photo- 
graphic notion of the solar rays. 

Campbell, on the other hand, made use 
of too beating effect of toe solar rays for 
tbs purpose of measuring the effective an- 
nual duration of sunlight, Li.tti aggre- 
gate time during which the sun Is not 
veiled by clouds, n quantity which plays 
an important part in the processes of vege- 
tation. Campbell’s heliograph coulsts or 
a sphere of glass, mounted on a horixontal 
base, In a place exposed on every side, so that the 
sun to vtolbto from its rising nntl) 1U setting. A 
groove in toe spherical mounting allows the Intro- 
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always on the strip The cardboard Is carbonised 
by the concentrated solar rays at the spot where 
toe Image to formed and, owing to apparent diurnal 
motion of the sun a black lino to traced on the 
card if the aun ahlnea all day without Inter 
ml* Ion this line la continuous but If I lie solar 
rays are Intercepted by fleeting clouds the trace 
consists of a number of separate portions the pn,l 
tlou and lengths of which show when and how 
long the aun has shone The apparatus to easily 
set up II to necessary only to level the haw-, l > 
place the noon line, marked XII on the isrtl oppr 
alto a fixed mark on the frame and to net the In 
atrument so that the sun’s Image falls exactly on 
this line at Lhe Instant of true noon In the In, 
proved form of the Instrument designed by Blokes 
the frame has three grooves, at different heights, 
In which three sorts of cards are placed The 
shortest cards are place d In the highest groove and 
are used between November Gth and February r ub, 
the longest cards arc placed In Llic low cat groove 
and are used between May fith and August 5th, 
while the card* of Intermediate length are placed 
In the middle groovo and are used during tha 
remainder of the year 

Eiffel haa recently In tented a photographic re- 
cording heliograph which has been used for snmc 
time at the central meteorological bureau or France 
and at the Juvisy observatory It consists of n 
cylinder which to mounted on a shaft iiarallcl 
to the earth’s axis, and to turned 
by clockwork at the rate of one revolution 
In twenty four hours. The sun's raya en 
tor the cylinder through an aia-rature In 
Its convex surface whlc li to surrounded by 
a hood for the exclusion of diffused light 
An Inner eyllnder, covered with photo- 
graphic paper, la supported by a nut whit h 
can move along the shaft of the outer 
cylinder which shaft to are a sc rew thread 
A guide, attached to Hip case of the clock 
work, prevents the Inner cylinder from 
rotating Hence as the nult r c yllndor 
turns, the Inner cylinder Is compelled, by 
the screw, nut and guide (ci mine along 
the shaft without rotating The photo- 
graphic paper to Burrounded by s screen, 
which has various degrees of transpar 
enry in Its various parts corresponding to 
the avi rage Intensity of sunlight at differ 
out hours and seasons As lhe outer cylln 
der rotates, 11s aperture to always directed 
approximately toward the sun and lu con- 
sequence of the motions of the two cylln 
dera, the entering pencil of light traces a 
hcllcordsl line on tho paper which Is wide 
enough to serve for a number of days No 
now conclusions can be drawn Tram the 
photographic records made by the Eiffel 
heliograph until after the Instrument has 
Wu In continuous operation Tnr several 
years 

„ 0 ASP Iff F BOO US OF FHOTO-SCULPTDH. 

yutioaj, nenoff or nx utrl nuoeiua The ldea of emp , oylnK pUotOKni p hy „ 

an aid to sculpture soon followed the In 
dnotlon of a strip of cardboard, which forms a circular vention of toe daguerreotype Firty yesrs ago Will 
arc at such a distance from the spherical glass lens Ome dovlsed a process In which the sculptor’s model 
that the Image of the ran, formed by the lens, to was photographed simultaneously by twenty four 
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ctiuicraK, arranged In * semicircle. A paper positlrs 
In made from each of the negatives and the twenty- 
four prints are cat out along tbs outline of the figure, 
and urt then rut In two vertically The forty-eight 
profllt-H thua obtained are assembled radially about a 
vitMibI axis In their proper relative position!. By 
filling In the Intervals with a plastic mass a fairly 
complete sketch of the figure Is obtained 
This pniress may be varied as follows A mass of 
cloy or modeling wax Is placed on s revolving circular 
platform, the rlrt iimferenru of which Is divided Into 
twenty four equal parts The approximate form of 
the model having been glvon to the moos by the usual 
methods, the outline of the figure In one of the 
(entire) photographs is followed with the tracing 
point of a pantograph, which is so coastructed and 
arranged that Its copying point plows a furrow In 
tbu mass of « lay The platform is then turned through 
one division and a second furrow Is made from the 
second photograph This process la repeated with 
oath of the twenty four photographs, and the clay 
between the furrowe Is carefully removed A very 
skillful hand Is required to perform this operation so 
ns to reproduce every detail of the model, but the 
object of this and all other processes of photo-sculp- 
turc Is to produce, not a finished statue or bust, but 
n akftch as nearly accurate as possible 
The new Cardin process possesses the advantage of 
requiring only one photographic camera. Fig 8 Illus- 
trates the method of making the photographs required 
for a portrait bust The sitter le posed, facing the 
camera, before a triple mirror, by means of which the 
back and Rides of the head are photographed by reflec- 
tion As the sitter's face and the 
three virtual Images formed by 
the mirrors are unequally dis- 
tant from the lens, the four im- 
ages formed by the latter are not 
In sharp focus In the same plane 
For this reason the ground glass 
focusing screen Is made in four 
sections, and the plate holder Is 
contrived to hold four plates, side 
by side, but in slightly different 
planes The same cause produces 
differences In the scales of the four 
photographs, but In making the 
enlarged roplea which are em- 
ployed in the operation of model 
ing. these differences are easily 
removed with the aid of the plum- 
mets which are suspended above 
and at each side of the sitter a 
head, und which appear In each 
photograph and Indicate Its 

The modeling apparatus Is 
shown In Fig 1 A vertical post 
rises from the canter of the 
square Iron platform H Two 
photographs, a front view T and 
a profile H are supported In a 
vertical position by frames which 
slide In guides bordering two ad 
jacent sides of the table Tbeso 
sides are furnished with jointed 
supports which carry long rods, 

A and B The rods ran slide 
lengthwise In their supports and 
can be Inclined end moved vertically and tyjrlson tally 
by means of the Joint* of the supports. The rods are 
uned horlxon tally If the bust Is to have the same 
scale as the photographs, and are Inclined for en 
largements and reductions. The movement of the 
photograph frames In the guides Is limited by fixed 
stops, an that the frames can be removed and replaced 
exactly In their former positions 
The rods and their supports are adjusted to bring 
the Inner ond of the rod A Into contact with a con- 
spicuous point, the Up of tba nose, tor example, In 
the full face photograph T and the inner end of B 
Into rontai t with the corresponding point of tbs profile 
K The frames containing the photographs are then 
removed and the rods A sad B are pushed Inward in 
their supports until their inner ends meet The point 
of meeting determines the postUen of the top of the 
nose of the bast The post at the canter of the table 
Is covered with clay on other plastic material, whlcb 
Is built out until this point Is established In tangible 
form The rods are then drawn back, the photographs 
replaced and a second point of tbs faae U established 
by a repetition of the process. In this way nnmsroM 
points distributed over every part of the boat are 
fixed, each pair of adjacent aides of the table, and the 
corresponding pair of photographs, being employed, 
ae required The result is an almost complete sketch, 
obtained from a sluing of a few seconds. All of theae 
operations can be performed by a skilled workman. 
Tbe band of the sculptor Is railed into requisition 
only to give a few finishing touches in another brief 
sitting, and to Impress si individual artlatle char- 
acter upon ths work. 
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Tbe average man win ind’by tar bis beet opportan- 
tty to see the comet, which baa occupied so prominent 
a place in public attention, during the last ten, days 
of Hay Tbe accompanying map shows at a glanoa Just 
what are tbe circumstances of Its appearance. At first 
Its apparent motion among tbe star* la very rapid, 
bat later, as It recedes from us, It seems to stand 
almost still in the sky - Its distance from tbe earth 
Is la round numbers 14 million miles on the 10th, 17 
million on the 22nd, 28 million on the Hth, and 46 
million on the 21st, so that tt will appear to shrink and 
grow visibly fainter from night to night. 

In addition to the star* near the cathet's path, and 
the place of the comet for each night (it 10 P H 
Ess tern Standard Time, ft!P K Central Standard 
Time, etc.), the map shows the position of the hort- 
son among tbe stare et certain hours, so that It Is 
easy to estimate how high jap they will appear at 
any Ume 

The given position of the horison is exact tor ob- 
servers In latftnde 40 deg north (Pennsylvania, Ohio, 
Illinois, Utah, northern California) 

Thoee south of this line will see the stars on the 
right (on the map or In the sky) somewhat lower, 
and those on the left somewhat higher, at the same 
hour In any case It will be easy to Identify them 
by their relative posltlona 
Those unfamiliar with the constellaUont may wen 
bogln with the four brightest stars Regulua (at the 
ond of the slrklc-abaped group shown on tbe map). 
Castor and Pollux (dose together), and Procyan 
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head raaali g the island to be toted upward bodily 

this direction have been 
curled opt in connection with tbs Irish Bee at tbe 
mouth of the Mereey. A special type of seismic re- 
corder has been devised and has been set up In an 
underground position at Bldstoa Observatory near 
Liverpool, tome two miles from the water's edge. The 
apparatus oomprleee, as it wen, a mast and a boom, 
such ae Is used In the professor's earthquake record- 
ers, the boom being free, so that as tbe mast moves 
In on# direction or another tbe boom can also move. 
A photographic recorder Is connected to the appare- 
ae to eecury a permanent visual reoord of tbe 



The instrument Is far i 
than that employed tor ordinary seismic operations, 
thereby Indicating those very slight movements of tbs 
earth which the ordinary apparatus would Ignore. 

The records secured by this Instrument conclusively 
prove that twice every twenty-four boors the opposite 
•Idee of the tidal basin are drawn closer together, the 
phenomena occurring at high tide when the Increased 
volume and weight of water piled up In the Irish Boa 
and pressing an Its bod onuses the latter to sag some- 
what. The action can be watobed, for when the tide 
U flowing quickly and the tide Is high tbe pendulum 
moves a considerable distance and keeps pace with 
the deflection doe to the increasing load. At Bldstoa 
the weight of the tide off the mouth of the Money 
causes a deflection of about one 
Inch In a distance of sixteen 
miles. As tha Ude ebbs and tha 
weight Is reduced tbs sag dimin- 
ishes like a dent In an India rub- 
ber ball, and tbe banks on either 
aids slowly recede from one an- 
other The extent of this attract- 
ing and repelling movement 
would be more accentuated upon 


placed nearer tbe sea, and Prof. 
Milne points out that for this rea- 
son observatories should not be , 
situated too near tidewater The 
regular alternate movements of 
the apparatus In opposite direc- 
tions every six boors not only, as 
It were, record the extent of ths 
elasticity of the earth's crust, dem- 
onstrating that It is responsive to 
pulls and strain to a far greater 
degree than Is generally be- 
lieved, but also weigh the tide It- 
self The result of these experi- 
ments should provide a new field 


ule to our knowledge thereof. 


(lower down, between these and Regulua). With these 
as guides, the other stars can readily be picked out, 
and tha comet Identified 

From present Indications It Is probable that at first 
(on the 20th and 21st) the comet will be as bright 
as these bright stars and visible at a glance. Toward 
the end of ths month It will be much fainter, but prob- 
ably still easily visible to the naked eye. 

The tall will extend upward and to the left, practi- 
cally along the line of the comet's apparent path. 
How tong It will be tt to even yet impossible to any 
At first the light of the moon (which Is full on tha 
night of tbe 23rd) will drown out tbe fainter parts 
of the toll, but later, when it U out of the way, than* 
may perhaps be seen, though tha comet will he so 
much fortheT off that, on the whole, It win hardly 
be so fine a sight 

In observing It teleaooplcally, tbe tyeptooe of low- 
est power, giving tbe largest field of view, wDl bo 


Almost the entire Issue of the 
current Bummxn, No. 17*3, 
Is devoted to a complete descrip- 
tion of what Is known as the New 
Tork Tunnel Bxtenslon of the 
Pennsylvania Railroad, the costliest Improvement ever 
made by a railroad, and one of tbe most far-reaching 
Importance to industry and to tbs traveler. Many 
pictures are published, showing the excavations which 
were made, tbe progress of ths work, as well as ths 
oomptoted station. Dr. Otto Hoffmann writes Inter 
satlngly on the system of the universe. Carbon tetra- 
chloride posseeees in comparison with carbon disul- 
phide, ben line, gasoline, and other petroleum prod- 
ucts used for the extraction of oils and fats, tha ad- 
vantage of freedom from lafiammabtttty, which re- 
duosa the danger of Are and the eoet Of Insurance. 
Henee tt la used frequently as a harmless substitute 
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The UastMty sf U 
its res ting experiments 
carried out by Prof Milne, FJL8,, ths * 
thortty on seismology, to demonstrate tbe slasllcity 
of ths earth especially under the Influsebs of tbs tides. 
Boms yean ago he showed that fattsy* daring ths 
day era of greater width than at night, than being 
as expansion or opening out under the nettoo of the 
sun and a contraction or dosing up In tbs hours of 
darkness. He also showed by t 
records secured at his observatory at Bblde, that the 


Recently Mr. W. Gasser, of Leeds, read a paper 
before the Rotherhaa^iBuglnserlng Soetety on “Msgl- 
aeering la the Rafter House.’* Mr. Oesasy stated 
that there was *n indication that ths factory chim- 
ney would be supplanted by, mechanical drafts er 
fans, as ttf east of ftotsjmtng steam by such meth- 
ods was <■* about -one-sixth that, of obise*# draft. 
He polaled oat that while stafcA raffia «ad water la- 
diedtore had tsog both, fit t»% stefan had ns amdst. 
— ^ g* ttfasa* of sir m refry ibr ■ 

eombffftn tedtrator bad,. W 

----- — R .. ML tor thfitarpfsomffcfi n< 
sacs actuated by ths draft of ths ehtmaay and bnvtnc : 

scale gtytag t* peu^s we4*i ot raaX 

. sqaare toot tf irate per hour, r 
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Wireless Telegraph Apparatus for Contestants of the Glidden Tour 

BY R E. N tL HOMER 


la the dktriet **!*ct*d tat the annual QUdden tour 
tbfc r*ar, ordinary telegraph coomnnication will be 
Terr difficult, and at time* Impossible. In 1M9. av 
thoagh the tbu passed through a comparatively well- 
settled eonatrr. the whereabout* of aeveral of the con- 
taatamta ware often unknown for hdnra. One ear, for 
lnstwwe, failed to report at the night control, and no 
om new what had happened until the next morning 
On another oooaalon a passenger warn Injured In an 



Bam boa aerial aet np In ear. 


accident, and nothing was known of the matter until 
It waa reported by a belated tourist at tbe night check 
lngln Many minor difficulties were responsible for 
considerable delay that could have beerf prevented If 
the cars had been In communication With the last 
control 

The Chalmers- Detroit Company propose to keep In 
touch with the contestants by means of wireless toleg 
rapby Complete plans have not been worked out yet, 
but It seems probable that some such scheme as the use 
of three Held wireless stations will be favorod, two of 
the stations carrying on communication, one of them 
being In touch with the wire system, while the third 
station Is being established at some advantageous point 
ahead of the contestant*. The exact details of ths plan 
will be furnished after a trial car has had a chance to 
go over the worst portions of the proposed route 

In the early part of March successful wireless tele- 
graph tests were made for the Chalmen-Detrolt Com- 
pany between one of Its ears In Central Park, New 
York, and tho old Tarmlnal Building at Park Avenue 
and 42nd Street. The distance varied from one and 
one-half to three miles In the trial from a moving car, 
while the experiment* with the portahlc Held stations 
showed that thla type of apparatus at least would bo 
able to carry on certain communication up to fifty 
miles, as tbc Arid station waa able to keep In com- 
inunlcatlon without any trouble with the Metropolitan 


and Manhattan Life tower* and another wireless 
Station at Newark, N 3 Later, communication waa 
maintained between a oar on tbe Now Jersey high- 
way* near Trenton to the "sparkles*" wireless sta 
tlon on the Land Title Building at Philadelphia, nearly 
thirty miles sway 

Tbe receiving station for running automobiles com- 
prised a 7 foot aerial In connection, through a loose 
coupling, with a variable and a died condenser, s de- 
tector of the audlon type, telephone receivers, and a 
high and low voltage battery Tbe sending set com- 
‘prised two storage cells, a 10-lnch spark roll, two 
Leyden Jars, and a SMi-lnch "radiotone discharger" 
similar to those need at the Metropolitan and Man- 
hattan Llfo stations Thla apparatus, which worked 
fuocesafnlly up to three miles, the farthest distance 
tried, would -probably operate for several miles far 
ther. The ground was secured by drawing between 
tbs rear wheels a bicycle tubing rnune supported on 
fonr small wheels mounted on roller bearings the 
middle space being occupied by three R-lnch steel 
wheels with slide bearings arranged so as to allow 
the weight of the wheels to koep them In contart at 
all times with (he road On the macadamised roads 
of the park this system of grounding worked fairly 
well, although on the sandy roads of New Jersey, 
where the subsequent teets were made, a great deal 
of difficulty was experienced In pro|mrly maintaining 
the ground The spraying nf water over tho eontart 
wheels by means of a small rubber tube leading np 
Into the ear partially overcame this trouble, and no 
doubt subsequent experiments will provide a suitable 
way of securing a satlsfaitory ground contact, al- 
though fti la true that probably for some time to come 
tho speed of moving cars must be considerably limited 
for suecesaful wireless work Tho ears In the tests 
ran only about ton miles an hour 

Field stations which can be put up In live minutes 
can be operated more successfully and the same appa- 
ratus used In the automobile by stopping the machine 
and securing proper ground has a range of about ten 
miles Tbe sending elrrult of the Held stations used 
In the longer distance tests was the same as that or 
the moving stations with the exception that three 
storage cells Instead of two were used, and another 
10-lnch apark coll was conne<ted In parallel with the 
first coll, so aa to be operated from the same key 
This gave a range of abont fifty miles 

The Bold sending station waa provided with a 100- 
foot aerial aeeured at one end to a spreadpr attached 
to a 4l»-foot bamboo telescope mast and leading down 
diagonally to tho top of a 12-foot mast about 90 feet 
away and thence back to the wireless apparatus about 
midway between the two poles. 

Two of the photographs show ths first successful 
tost, In which a 35-foot aerial and a 9-Inch spark 
coll actuated by one storage cell were used With thlB 
apparatus, from Central Park, communication innld 
be held with the laboratory at 42nd Street, about nne 
and one-half to two miles away 

In the more recent tests additional condensers stnr 
ago cells, and audlon receiving accessories were used 
Tho closer view shows a radlon detector In nse (top 
or the box to left) while a perlkon detector Is shown 
unconnected on tbe table In front of the other appara 
tus The box upon which the operator Is sitting con- 


tains the Interrupter, spark coll, and discharger, which 
are inrloaed on accouht of their delicate nature and 
because they have not yet been protected by patent 
in tbe newer station all thla apparatus la carried In 
the automobile, and there la no necessity for setting 
up tbe apparatus on tbe ground although the snap 
box does Indeed make an admirable table for a wire- 
less station 

In tbe coming tour It la proposed to send two scout 
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cars ahead of the regular contestants, each one or 
which will carry the complete Held set of oven greater 
range than that whteh every car can carry Points 
where tho telegraphic facilities are poor or impossible 
will bo picked out and tbc two cars will arrange to 
be at stations at these points Just ahead of the pilot 
cor one station being equipped for business while the 
other la taking rare of the telegraphic business of 
the tour lu this way one of the two Bold stations will 
be In operation all the time, while the other Is being 
seL up at tho next point along tho route 


Disastrous as the floods in France have proved for 
the railways, a worse disaster occurred one day last 
winter In America Three days previously a warm 
wind aroae In tho State of Nevada so suddenly as to 
melt all the snow The result was such a torrent as 
to entirely wash away 100 miles of the Ban Pedro, I -os 
Angeles and Balt Lake line south of Callente The 
routs of this line was known to bo rather liable to 
this, but was chosen kb It saved much distance Soon 
after Its ronslrurtlon It was undermined by a storm, 
whirh did over $500 000 damage to It The engineers 
are now engaged In surveying the district In order 
to And a safer If longer and most costly route Which 
ever route be chosen, It will lie from six months to a 
year before thf linn ran he built and the coat will, 
it Is said, bu from ton to fifteen million dollars 
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to the south pole This vehliln Is, however, distinct! 
different from tho motor slelfha hitherto used 1 
the two previous eases tho front of the car wt 
mounted on runners or skates, a ehaln and sprocket the 
with spuds whhh (tripped the snow and lee being lit- this 
ted at the position occupied by the wheels In the 01 
nary motor ear In the new ulctgh, however, wl . 
may bo termed an adaptation of the pedmll or cate 
pillar system has been resorted to, which imparts 
greater degree of efficiency to the vehicle, and enable 


obstacles and to travel over rough Ice area sueh as an loa Held steering la not demanded 

conditions pre- When It Is required to deviate to the right or left 

to fulfill In the ropee attached to the front of the frame can perform 

a special type this function Turning sharp corners, under these 

Lit in pslrs, snd circumstances, is admittedly exceedingly difficult, bat 

when working In Its designed sphere this drawback 
ipon wblch bear will not be serious, as sharp turning can be gener* 


passing between ally avoided. 

the whole rehl The sleigh baa a substantial wooden frame, and un- 
dve There are derneath Is fltted a large underehleld extending from 
Inn ratio of the end to end eo aa to present a perfectly smooth anr- 
), so that brakes fkoe to the snow When thq sleigh Is under way a 
ng gear Is dla- curious tact Is observable. The chain, where It 
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FROM LONDON TO MANCHESTER 

THE. AVIATORS’ OWN ACCOUNTS 



tlrahame White leaving Rugby. 


Both White and Faolhan have furnished the London 
Dec? Hell with aoeoants of their remarkable flight*. 

White roe* at MO A. 11 Twenty-four mlnatee Inter 
he was In the air It wu no dark that people were 
groping about with Inn tern* 

■An I stood by the aide of my aeroplane," White 
etatea, "there waa after blackneea facing me, faintly 
relieved In the dletnnce by two or three twinkling 
llghta. which I know to be thoee of Boade station 

“By atari waa a coafoaed Jumble of scattering llghta, 
which awept away awlftly below me I could not Judge 
aw ran along the ground, bat I roee aa ipeedlly as 
possible. Directly I waa In the air the lights of the 
railway itatton ahowod clearly below me, and I beaded 
Inward them I coaid see absolutely nothing of the 
ground below mo, it was all a black smudge 

“1 went right over the railway station lights and 
then, fortunately only for a second or so, my engine 
mlMed Oro and I began to etnk toward the laky dark- 
ness below me. I could have picked do landing, and It 
would have been a swift, steep glide to I know not 
what And then, to my Joy, my englno picked up again 
and I rose once more. 

"Great difficulty presented Itself In knowing In the 
darkness whether I wss seconding or not. I bad done 
no night dying before, but I soon became accustomed 
to watching closely the movements of my elevating 
plape, which waa silhouetted before me against the 
sky 

"I steered on for a spell with nothing at all to guide 
me After leaving the lights of Roads behind, the 
gleam from an occasional signal bos far below helped 
me. however, and so I picked my way through Lho 
night to Bllsworth 

"Hare I felt surer of my ground and bore away to 


the loft for Weed 00 Faint lights shone here and 
there Some, no doubt, were oottagu windows and 
others, I think, were the head lights of motorcars. I 
passed over Weedon, my eyes becoming more accus- 
tomed to the darkness 


dew off till I was over the train I saw the llghta 
of Rugby, flew over the town, and forged ahead 
"Daylight began to come now, and from hero on to 
the point of my descent In a Held near Polesworth my 
struggle waa not with tho darkness, but with the wind 


It was the fierce gusts which eventually broughi mu 
down." 

Paulhan, too, seems to have been troubled by the 
winds, for he boars out White's account lie writes 
"I had to fight the wind all tbe way front London. 


Not a moment s rest rame to me In my battle against 
the gusto 

“Glance at my altitude chart and ynu sill see Mint 
1 made rises and dips of aa much as T20 foot alnuvu 
with the object of dying In the steadiest level or air I 
could find 

"After tbe start I was going north for a long time 
before I sighted tho special train whlih was auum 
panytng me, but there waa no mistaking It when It 
i aught me up, with three loud loots of the whistle 
and a big white signal doth flowing from the window 
of the rear coach 

"It looked like a handken hief rrnm such a height 
but It told me all 1 could Bee that things were going 
well The wind whistled and so did I 

"1 flew until It was quite dark A11 1 tould make 
out beneath me was the smoke of thp train unco In 
a while and the occasional dicker of lights from a 
village 

"1 came down rapidly from 300 metera to 100, so that 
I could bo more reiialn of my dim lion Then mine 
Ibe most exciting moment of my flight Darkness had 
fallen and before me I saw the lights of Lichfield I 
decided to alight In some convenient meadow before 
reaching the town and to do this 1 sank down to ISO 
feet 1 was immediately above what looked like a 
largo factory with a chimney I am now told It was 
a brewery And so, to alight safely In • field with no 
damage dona, I made a fishhook turn, and my machlnu 
wu now pointing toward lamdon 

"Suddenly my motor stopped Every drop of petrol 
had been exhausted and the machine swooped down 
ward almost llko a stone dropping 

“What should I do? Huncath nie wu the brewery 



White's aeroplane after landtag. 


"On I flew Tbe welrdnesa of the aenaatlon can 
scarcely be described I wu alone In the darkneu, 
with tbs roar of my endue In my ears. Aa I glanced 
back small bright flashes of light, the discharge of the 
exhaust gases from the motor, fluhed out in tbe night 
"then I lost ray way, with no railway lights to gutdo 
me, for a spell I steered elf to the right. I wheeled 
and turned, wondering what I should do, but then a 
light to my left caught my eye, and I worked my way 
back to tbe railway line again 
"At a little inn by the roadside near the village of 
Crick a friend had promised to draw up his motor car, 
i shining Its headlights upon the wad. to act u a guide 
for me I wu keenly on the lookout for this onratt- 
tnkable light sign, and, sure enough, I sew it quite 
distinctly below me soon after I left Weltou station 
behind. 

"1 deviated a little from my oome and beaded for 
, this patch, of light I saw the motor ear soring aa 
l approached, with IS headlights throwing a great 
■Sat* of light down the roadway It set off at a break- 
neck gws, It* driver evidently meaning to guide os 

"bearing the railway Ifoe cm my left, I followed 
ttys light «g the motor car. and for a mile or so I 
hovered almost dftwrtly above it, allowing It to got ail 
tag pfloL Bat wbfle I wu doing ah l chanoed to 
•Bane over to the left auto. Coming down tbe toft 
wgy line I oejrted b goods train, it wu making fop 



of White's machine. 



398 


Scientific American 




and a certain smash, behind me was a narrow Held, 
which waa almost like a spider 1 * web with tta meat) of 
telegraph wire! 

“1 had an Imperceptible frartlnn of a second In 
which to make up my mind, and I decided to risk 
the telegraph wire* As 1 sank I made a sharp twist 
right back on tho line of my course, and was lucky 
enough to lift myself o\cr the wires 

‘I went to bed at 1 o’clock deciding to start again 
as soon as It was light or cicu a little earlier 1 slept 
like a top for live hours 

“It »as still daik shun I reached the narrow 
meadow beside the Trent Valley station In which my 
machine was l>lng My mechanics had worked well 
during the night The machine was charged with 
istrol and she was all ready for the start 

Happily, favored with the headwind I was then 
facing though It was a following wind for my flight, 
I rose without difficulty, turned, and beaded straight 
for Manchester 

"Here waa the end of my concern about the issue of 
the race Darrlng accidents, 1 was bound now to reach 
Manchester In Hafety and In good tlmo, and there was 
no reason to anticipate accident, for I had surmounted 
the worst of the difficulties — that of a rise from a 
narrow Held only 120 yards long above dim lanterns 
which were my only Indications as to the whereabouts 
of the bedgo. 

"As soon as I got up I made a circle, followed the 
railway, nnd then set off for frown, lighting all the 
way against gusts of wind Bo certain did I feel of 
the road that I did not trouble to take my map on the 


rectlon, northwest, total movement, 9,169 miles; aver- 
age hourly velocity, 19 7, mailmam velocity, 44 milea 
per hour Weather. Clear days, 7, partly cloudy, It; 
cloudy, 10, on which 0 01 or more of precipitation oo- 
ourrod, 11 Mean relative humidity, 691 Dense foe, 
4th and 18th. Thunderstorms, 6th and 26th. Frosts 
Light, 14th, heavy, lltb 


00KYLBTI0B OT TH1 PIYBSYLVAYIA BiTT.lftiTI 
IDItUI ABB T1UIBA1 RATIOS. 

As late as the year 1901 the Pennsylvania Railroad 
was employing ferries to land Its passengers tn New 
York city just as It did In 1871, when It first leased 
the United Railroads of New Jersey Ten years ago 
the system was hauling freight to Eastern clttea over 
practically the same heavy grades as were to be en- 
countered In 1876 To-day the company Is completing 
a monumental improvement In and around New York 
city which will enable passengers to travel from east 
era, western and Long Island points direct Into Man- 
hattan Island, arriving at a railroad station which, 
for convenience and for the beauty and dignity of lti 
architectural appearance, probably outranks any simi- 
lar building In existence. 

During tho past ten years the company baa spent 
an enormous sum of money In straightening out Its 
llnp to the East, and Id cutting down grades, and In 
a few months' time freight Lralus which are already 
traveling over the new lines, on which they enroun 
lor do grades greater than twelve feet to the mile, 
will be run direct to large terminal wharveB on the 
New Jersey shore of upper New York Bay, and for 


the original »trs*t surface, exiawd (fan Tsxth Ana* 
to Berea tk Av« mi Item Tsntfe to Math Aracnss " 
the Yard occupies more tbgn the area of a (fit? Mock, 
and from Ninth AvStaue to Seventh Avenu* the hage 
excavation oarers the whole width bet w een Thirty- 
first and Thirty-third Streets. The excavation OOTere 
therefore over five of the largest city blocks, and It 
Involved the removal of over 2,000,006 cubic yard* of 
material Proceeding easterly from the terminal sard, 
the tracks, four In number, are carried below Thirty- 
second and Thirty -third Streets to the Bait River, 
under which they pass in four separata tubes. The 
grade descending to the river la 14 per cent, and the 
ascending grades to Long Island are 0 7 and 141 par 

Tbe new terminal station located between Thirty- 
first and Thirty third Streets, and Seventh and Eighth 
Avenues, la a truly magnificent structure, built of gran- 
ite on classical lines The terminal work was car- 
ried out under Mr George Qlbba aa ohlaf engineer, to 
whom we are Indebted for courtesies during the prep- 
aration of the present artiole The main entrance to 
the station, on Seventh Avenue, leads through an ar- a 
cade forty-five feet wide by two hundred and twanty- * 
five feet long, to the main watting room, whloh, with 
Its width of 108 feet and length of 277 feet, and clear 
hetgbt of 160 feet, ranks as the largest In the world. 
Just what these dimensions mean la shown by our 
front page engraving, which portray* tbe central por- 
tion of tbe New York City Hall with Its tower, stand- 
ing on the floor of the waiting room, with the top of 
He flag pole falling to reach the roof by fully ten feet. 



The crowd on Wormwood Hcruhb* awaiting White’s start. 


i’aalhaa la fall light. 


second stage of the journey This was a mistake, for 
after leaving Crewe I thought the first station marked 
my landing place, but I could discover none of tbe 
marks I expected to And there, and 1 had to circle back 
toward London before I picked up the whitewashed 
marks on sleeper* which directed mo onward 

"I made yet another mistake In my route, and had 
to curve In yet another circle backward, but at last I 
saw the new station at Burn age, which waa my objec- 
tive. and I saw the white marks In the field where 1 
waa to land 

“I landed and 1 knew 1 had won All the way from 
I-ondon It had been a fight between me and a pooling 
wind, and I had beaten the wind ” 


•■etal MeSssrslogteal SaaiBury, new York, H. Y„ 
April, ltio. 

Atmospheric pressure Highest, 80 98, lowest, 89 67, 
mean, 29 93 Temperature Highest, 79, date, 30th, 
lowest 34, date 8th, mean of warmest day, 64, data, 
6th, coolest day, 41, date, Rth: meen of maximum for 
tho month, 621, mean of minimum, 46 8, absolute 
mean, 64 0, normal 4*1, dally excess compared with 
the mean of 40 year*, 6 9 Warmest mean temperature 
of April, R4 In 1871 and 1910, coldest mean 41, In 
1874 Absolute maximum and minimum of April for 
40 years. 90 and 20 Average dally exoese since Janu- 
ary 1st 4 i Preclpldftlon 4 63. greatest tn 24 hours, 
2 28, dates, 2Rlh and 2«th, average for April for 40 
yean 740 Excess above normal 1 27 Accumulated 
excess since January 1st. 0 14 Ore* test precipitation, 
7 02 1874, least,' 110, in U81 Wind Prevailing dt- 


rled across to Bay Ridge, Long Island. The company 
la about to construct a four-track arch bridge across 
the East River near Hall Gate, and when this Is com- 
pleted trains will be run through Long Island from 
Bay nidge to Port Morris, where connections will be 
made with the New York, New Haven and Hartford 
Railroad Passengers from the South, Southwest, and 
West, over the Pennsylvania Railroad system, bT> 
using tbe North River and Bast River tunnels and^he 
Hell Gate bridge, will be enabled to travel without 
change of can between New England and th* West 
by way of New York city These stupendous works, 
which will have cost In the aggregate. Including the 
revision of the western line, over 9160,000,000, were 
conceived mainly during the administration of the lata 
A. J Cassatt, former president of tbe company 
Commencing at the western end of tbe New York 
tunnel eyetem, we find st Harrison, New Jersey, a 
large terminal and transfer station, whore passenger 
trains from tbe South and West drop their steam loco- 
motive*, and the electric locomotives, which haul them 
Into New York city, are coupled on. Tbs track* ran 
on a high embankment narosa the Haekswack mead- 
ows to Bergen Hill, when they enter the western 
portal of tbe twin tunnels. They deaeead oa S grade 
of 14 per cent to a leval about 100 feet below mean 
high water of the Hudson River, which tarsi ts 
reached about one-third of the distance from the Jer- 
sey shore The line then rises on grades of 0 6 and 
193 per cent until the station yard Is reached st 
Tenth Avenue The yard and the statioa, which have 
been excavated to an average depth of fifty feet below 


Opening out from this room are two smaller waiting 
rooms, each 68 by 100 feet, which are provided with 
the usual retlrldg rooms On tbe same levol also la 
the main baggage room, 460 feet In length The bag- 
gage la brought In, and carried away, through a spe- 
cial subway, th* trunks, etc. being delivered to the 
track below by motor trucks and. elevators, vfruslng 
through tbs main waiting room, the traveler will find 
himself on a vast oonoonne 810 fast wide, which ex- 
tend* tbe full width of the statioa' and parallel with 
the large waiting room. From the concourse, stain 
lead down to th* train platforms on the track level 
below, which ts forty- feet below tbe street surface 
The concourse, which Is *40 feet long, Is covered by 


concourse, sixty fast In width, whloh will he Used for 
outgoing psaeengere only , 

Tbe Thirty-third Street side of the statioa win ha 
devoted to the Long Island Railroad servioe. It will 
be provided with Its own entrances and exit*, and the 
traffic will be handled Independently of th* western 
traffic. 


In the design of the exterior of the stalled, the 
architects, McKlm, Mead * White, endeavored to 
give to th* budding th* chameter of a monumental 
entrance ts U* eeDunercJal metropolis of th* oesmlry, 
which would at the same time oonform to the tradi- 
tional aspect of a gnat railway terminus. Also th* 
station .was doslgaed to giro at fro* a ctreutat to® as 
possible tor th* Many mtBloaa that wW aaBOAttyseW 
through 1L no Mia fagade on Seventh Arrant is 
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MBm o —a of a BMU Doric ootocnade, with oolumM 
(car M six tnohe* In diameter ul thirty-five feet 
high. Allowing tor tti much greater eeale. the main 
entrance is ooaparable to the Brandenburg gate in 
Berlin. The iqain body at the building U eboot the 
seme height aa the Bonne of Paris, reaching, as It 
does, seventy lx feet above the street leveL The 
mftn entrance on Thirty-second Street 1s at the cen- 
ter of this facade, and at each corner Is a slxty-threo- 
foot wide carriage drive, fronted by double columns 
and pediments. Midway along the Tblrty-flrat and 
Thirty-third Street sides of the building are similar 
columns and entrances to that on Seventh Avenue. 

The passenger station building, which is 784 feet 
long by 430 feet wide, covers some eight acres of 
ground, and the construction of the exterior wells, 
which are nearly half a mile In length, required nearly 
half a million cubic yards of pink granite. This and 
other stone work in the building ran up to a total of 
47,000 tons, and to transport It from Milford. Mass , 
called for the service of 1,140 freights cars Into 
the construction of the building there bss also en- 
tered 17,000 tons of steel and 48,000 tons of brick 

The statistics of dimensions and quantities of ma 
terlal are of such Interest that we present the follow- 
ing from among thoae supplied by the railway 00m- 
pany 



of land It contains 71 mllea of track, and has a ca- 
pacity of 1,360 cars. Prom the Sunnytlde yard there 
are tracks leading to the New York connecting rail- 
road, which will form a Junction with the New Haven 
Railroad at Port Morris. 

An Important feature of the New York tunnel ex- 
tension Is Its relation to the Long Island Railroad, 
which Is subsidiary to the Pennsylvania system It Is 
estimated that forty minutes will be saved between 
Long Island points and New York city by the opera- 
tion of trains through the East River tunnels to the 
Pennsylvania station at Thirty-third Street. 

The construction of the tubes beneath the Hudson 
end the Bast rivers has been so fully described In 
previous Issues that It will be sufficient here merely 
to recapitulate the principal features of this work. 
The tubes under the Hudson River were driven by a 
special shield designed by Charles M Jacobs, who la 
also well known as the chief engineer of the four 
Hudson River tubes which were elmultaneonily be- 
ing driven for the Hudson Company's system of rapid 
transit tnnnels. Contract for the North River tun- 
nels was let to the O'Rourke Engineering and Con- 
struction Company The shielde were thrust forward 
by twenty four rams capable of exerting a pressure 
of 8,400 tons. At Unit, the silt and other material 
were removed through the doors In the front of the 
shield, latterly, however, the shields were pushed 
bodily through the material, and only about one-third 
of It was removed through the tunnel, being admitted 
through tho doors In Its lower face The cast-iron lin- 
ing of the tunnol is twenty-three feet Interior diameter. 
The Interior Is lined with two feet of concrete mak- 
ing the finished Interior diameter of the tunnol nine- 
teen feet The weight of the cast Iron lining, with 
bolts. Is from 9,809 to 18,127 pounds per linear foot 
of tunnel The weight of the finished tunnel with tho 
heavier lining, when concreted up and equipped, la 
31,489 pounds per lineal foot. The weight of the silt 
displaced, per linear font of tunnel, Is 41,348 pounds 
The weight of the tunnel with the maximum train 
load Is 41,868 pounds per linear foot 

Thanks to the very able and efficient engineering 
staff, the excellence of the contractors’ equipment, and 
the harmony wjth which all concerned entered Into 
the task of driving these tunnels, the work was car- 
ried through practically without a hitch, and consid- 
erably faster than the most sanguine expectations 


The driving of the tnnnels beneath the East River, 
which was In charge of Alfred Noble, Peat President 
of the American Society of Civil Engineers, was done 
by 8. Pearson A Son, the contractors, of London Bs- 
cs use of tha great variety and difficult nature of the 
material through which the tubes passed, much trouble 
was experienced at various times with blowouts, but 
ultimately these difficulties were mastered and the 
tubes pushed through to successful completion 

In addition to the many minions the Pennsylvania 
Railroad la spending on the four tunnels under tho 
East River, and the station and terminal In Manhat- 
tan, all of which will greatly benefit Long Island, the 
Long Island Railroad la Increasing Its own facilities 
In all directions, so aa to adequately rare for the 
larger traffic which will result from the completion 
of the tunnels. The contemplated works will necessi- 
tate an expenditure on the lxmg Islend system of 
more than thirty million dollars The new service 
will Include a six track line from the mouth of the 
tunnels to Woodslde 2 Vi miles, one mile of tt-track 
road, Woodslde to Winfield, two miles of 9-track road, 
Winfield to Glendale cut-off, and 41£ mllea of 4-track 
road thence to Jamaica. Trains will run from Thirty- 
third Street, Manhattan, to Jamaica In IS mlnntea, to 
Garden City In 34 mlnntea, to Mlneola Id 24 minutes; 
to Far Rocksway In 33 minutes, to Flushing In 16 
minutes, and to Groat Nock In 28 mtnutca. 

We will cloee by giving eomo of tho startling sta- 
tistic! of population which In tho Judgment of the 
Pennsylvania Railroad Company fully warranted the 
enormous outlay Involved In the great works which 
the company haa undertaken Tho population In- 
cluded within a circle of nineteen mllea drawn from 
the City Hall In Manhattan aa a center, was In 1890 
3,326,988, In 1900 It had Increased to 4,612 153 and In 
1903 It bad grown to 3 404,638 It la estimated that 
by 1913 tbe population of this territory will to about 
6.000,000 people, and In 1920, 8,000.000 Tbe rail- 
roads that have their termini on the western bank 
of the Hudson River carried nearly 39,000 000 people 
In 1886 In 1890 they carried over 72 000,000, In 
1898 more than 94,000,000. and In 1906 they carried 
about 140 000,000 people The significance of these 
figures was fully considered by tbe Pennsylvania Rail- 
road, and the vast works they have undertaken are 
thought to be fully Juatlfiod by the present and pros- 
pective growth of travel within the areas affected 
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HOW TO BUILD A HOUBXBOAT FOB *800. 

The propOHltion of spending a summer afloat Is one 
whli h bpih-hIs to many persons fond of the water, but 
the i out of a ya< ht large enough to accommodate com- 
fortably a family for a protracted period la prohibi- 
tive to the majority, therefore people swelter ashore 
In hot und uncomfortable hotels, and snatch such en- 
joyment from the water as chance and circumstances 
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during the summer season under equally comfortable 
conditions. The oost of the boat would vary, aooordtag 
to whether It waa built by amateurs and how elaborataly 
It was constructed and fitted up A moderate price 
shipbuilder should build this boat complete with toilet 
and water tanks (or five hundred dollars. As the boat 
la very simple In construction amateurs should he able 
to build It for about three hundred dollars. At a 
small additional oost an awning could be rigged over 
the house-top, thereby providing a fine, large, cool 
lounging space. 

For those Interested In building such a boat them- 
selves the following hints on construction may prove 
useful 

The first step In construction is to prepare the 
ground and build the sides and bottom of the hull The 
ground should be prepared by driving posts and using 
stringers and blocks so placed that the hull may rest 
during construction on an absolutely level plane By 
doing this a level and plumb line can be used to get 
the house and Its compsrtmonts built plumb and true 
After the building foundation Is prepared, start by 


1 

so that they tone* m'Om faride and arttfipn *Mfc ' 
* inch outside. This la to slid* the eeUktng to be 
driven In and to prevent tta being poshed dear through 
to the Inside., t*. putting tlte hag together me large 
galvanised Iron boat dalle stoat 4 or tnohm long. 
The comer lac. A. should be fastened to tbe sides with 
*4 Inch galvanised Iron rivets, end the bottom plank- 
lng should be fastened to both log and tides. Bp 
careful that the planking lies perfectly flat and true 
before fastening, otherwise leaks wltl surely develop, 
which are hard to stop. Paint should be applied end 
a few threads of cotton laid along the edge of the etden 
to help make a water-tight job. After the bottom is an 
three 1 » 4-Inch yellow pm* stringers, O, should be 
fitted and nailed from the underside of the bottom. 
Carry these stringers up. to the ends ss shown In tbs 
plant. This gives us the hare hull, and we sen now 
proceed with the bouse frame and sir All deck! at etoh 

4*|) A 

It might be well flnrt to call attention to the two 
water tanka that arc shown In the drawing If these 
are to be put In It la wall to do It now, otherwise some 
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it Ui the beadsso and riUa tor the windows cut* 
and tho stidi tomtdUtriy under than, futes 

f d uri to fiaiah tho d*ek a. Eon 1H * *-lnoh yellow hall round 
pis® JtriagM* won the en4 if' -*— 

Vbore th* top of tbs deck wffl o 


the ed«e of the houee, end after securely 



spaced 1 feet on centers except where It 
may be necessary to vary them slightly 
no that they may eerre aa a backing for 
the partition*. 

It la now In order to board up tho aide*, 
fee % x 6-Inch rabbeted boards of the type 
shown In the section Start from tho bottom 
and lay out the widths, aa shown In the 
plan, so that they will come right for the 
finishing bands. Mall each board to every 
etud with two nails, and countersink and 
putty the heads Tho sides are now ready 
for tho finishing bands and window trim’ 


t the c 




vertical trim of % inch white pine 6 Inches 
wide, and also the door trim Then the 
horlaontal band under the wlndowa and 
the atrakn at the upper edge of cabin, 
which should be 8 Inches deep and finally 
the second band at cabin top and the win- 
dow trim, both 4 Inches wide All the fore- 
going should be of %-lnch white pine The 
trim at the window openings should bo 
set back ao that a shoulder Is created by 
the studs and sills to rorm a rabbet for 
the window The cross section plan will 
show this The windows are hinged from 
the top and awung outward, as Indicated. 

Proceed to finish np the cabin roof by 
planking It over with % Inch white plno 
board! laid In 4-tnch widths and having 
a tongue and groove with a beaded edge 
underneath for a finish In the cabin Paint 
the top well and cover with No 10 canvas laid In a plana will be sufficient 

single piece Tl can be obtained In widths aa high aa out The doors are ol 

II feet, and It la much better to use the single piece open In two ■ 
and get rid of seams which are liable to leak. Draw the venlent when 
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in DETAIL* Of THE DOOM AED WIEDOWB. 


enable any one to get them 
f tho Dutch type that Is, they 
They are more handy and con- 
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An ornamental railing fore and aft, as shown, affords 
safety and convenience. The after aide la fitted with 
a rope, which can be unhooked to allow boarding the 
craft. This completes the hull, and we can now 
tun our attention to the Interior 
The first step It to lay the cabin flooring 
after painting the Inside of the bottom 
The floor may be of %-lnrh yellow pine, 
laid either In 6-Inch wldtha or In nar 
rower wldtha, with tongue and groove 
The former width Is perhaps preferable 
In thla case Begin at one ond and plank 
athwartshlp on the stringers and corner 
logs. Bweop out all ahavtngs and saw- 
duit aa you proceed After tbe floor Is 
laid and smoothed up, the partitions and 
cabin fittings are ready to go In 
The Interior Is arranged to provide 
sleeping accommodation for a mixed 
company of tour Entering tho house- 
boat from tbe after end the first com 
pertinent comprises the living room, which 
la turned Into a sleeping room for tho 
men at night. The doorstep has a remov- 
able tread, and la used an a locker On 
the right alii >3 foot couch Is Installed, 
fitted with a spring and mattress. Neat to 
this Is a desk with bookshelves above 
Upon the opposite side, near the door Is 
a folding berth, shown standing on end 
This is built simply like a hollow box, 
containing an ordinary spring and mat 
tress. It Is lowered down tor use and 
afterward up-ended and hold by a couple 
of hooks In the opposite corner Is a 
sideboard with glass rack above and draw- 
ers beneath to hold table linen A fold 
lug table and two or three easy chairs com 
plete the furniture lu this compartment 
Of course chairs aud couih should be 
bought, but It would lie more satisfactory 
to make tho desk sideboard and table, 
and this would not he very difficult If It 
was done elm ply nr oak. In Lhc mission 
stylo, and slalued Tho next compartment 
1s for the ladles Hero a double bed Is 
shown which may bo taken from the 
house and Installed or built In Ilko a 
regular bunk with drawers undomeath or 
left open for the reception of trunks 
There are two locker* at tho foot, one 
for llnon and tho other opening Into the 
silting rooms for the men’s clothes A 
bullt-ln bureau Is shown opposite and a 
window seat and clothes closet The for 
ward compartment rontalns the toilet with 
mirror and folding wash banln on the left 
and the galley fittings on the right An 
alcohol stove Is Indicated along with a 
liorcclain sink and ice-bag under the dresBer Stores 
may be tarried under tlm forward deck Tim partition 
for the cabin divisions and lurkers should be of % Inch 

cypress pul up In 3 Inch strips, tongue and groove, with 





a V or beaded edge White paint may be used but a 
very nice effort Is had by staining the partitions and 
stud beams dark green aud filling In between with 
groan burlap tacked In place mid finished around the 
corners with a neat IIHIh melding The roof and house 
beams should be either white or a very light elite gray 
green Varnish the door and use rugs nr tnaLs Of 
course the rabln sides may bo relied over but that 
adds somewhat to the expense and ndmlls of a less 

artistic effect A very good looking finish for the ex- 

terior Is as follows After ralking the bottom planks 
with oakum putty the seams and then give the bottom 
three coats of red antlfoullng paint Carry thla up the 

sides for 10 Inches Paint tho rest of the hull black 

A very dark red for the weather boarding looks well 
Make all the bands, window trim* and naah and deck 
railings white The derks and cabin top should have 
four coat* of a buff color All other wood should have 
three coats. 

The boat la moored by securing chains on either side 
Of the hall and leading them to a common chain about 
16 feet ahead of the boat Use three times an much 
chain a* there Is depth of water and a sno-iwnnd mnah 
roan anchor, and there need be no fear of going ashore 

















405 














406 









ms 


Scientific Atnerip&n 


.. 9 mtnst, wwi mi 

,'f' VCtWtdti frvwMV* JM) 
y'r&fym th* ground, appear* to stead 
«ttH whps'tb# sleigh slMss ot«t it This 
It the BwtKm that sctsally tskss place, 
ttr tbs top ot too chain travels forward 
St twice the speed of (be sleigh. It will 
Uiss bo Mon toot la reality the lower 
part of the chela la contact with the 
ground oonatltntee a eurfmce over which 
the vehicle ltaelf can move. 

Hie driver haa hla poaltlon on a box 
behind the engine, which eeat forme a I 
receptacle for tool*, epare part* end other 
aooaasorle*. That the vehicle baa treat 
dlmblnt Power ha* been conclusively 
proved, for It will aaeend eteep benke of 
«Uth and ride over eeriooa ototaclee eas- 
ily end without any appreciable diminu- 
tion In epeed 

lei eh can carry a party 


Inglne and Foot Lathes 

naoHiNC shop outfits roots »ao 
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FRICTION DISl DRILL 


tkm la to act M a tractor for 
■fe Of ordinary (lodges, the trailing ve- 
hicles carrying the loada Upon comple- 
tion by the builders, the tractor was 
taken to Norway by Capt Scott, and sub- 
mitted to some exacting trials on enow 
covered Lake Fetor and the tumbled 
country In its vicinity, where the condl 
tlona were somewhat analogous to those 
prevailing around the south pole- Heav 
lly laden trailing sledges were hitched on 
to the -tractor and numerous journey* 
were made among the Norwegian Ice 
Hold*. The vehicle proved Itself fully 
capable of withstanding rough usage, and 
Capt Bcott expressed hla complete satis- 
faction with the results achieved 
Very different from this sled In design 
Is one which haa lately been put to a 
■erica of «evere running te*t 
kind* of Ice and snow In the district of 
the Slllan I .aka, Sweden The accom- 
panying photograph of the motor sleigh 
was taken In the Blaster days of this 
year, after the above-mentioned 
been carried out 
The design differs from that of other 
automobile sleighs In the driving mech- 
anism. The sleigh la propelled by two 
driving wheels, each fitted with a 
tor of ateel paddlea between which an 
elastic frame Is died This simple 
a traction thus combines the advantages 
of a paddle wheel and the Canadian snow 
shoe, having the propelling capacity of 
the former on fixed lee and snow f 
faoca, and the supporting and friction 
pacltles of the latter on loose snow The 
flexibility of the frame tends further to 
prevent the snow from clogging by ex 
polling It from the paddles. The driving 
wheels ran in the tricks made by the 
sleigh runners, and thus tend to make s 
good contact surface for the paddle 
wheels, in caeo the snow Is not com 
pressed enough by the runners, the pud- 
dle wheels sink by their own weight Into 
the snow, and compress It sufficiently by 
means of the frame The paddles engage 
with the compact snow by cutting 
through the crust as knives, and work 
on aeoount of their breadth, against 
such a large wedge of the frosen snow 
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sure la obtained which would otherwise 
to Impossible If the driving wheels were, 


of paddles. The sleigh la In tbts In- 
stance driven by a «-horee-power double- 
cylinder air-cooled gasoline motor The 
motor sleigh Illustrated Is designed to 
servo only as a traction engine, to which 
any kind of sleigh oan easily ha attached 
or detached within a few minutes. 

It is of course eaay to make the 
Sleigh as sstt-oontalaed as an ordinary 
, aatemobUe, and the electrically-driven 
for e runn ers of this sleigh were s 
tuny bant in this way. 

The motor sleigh Ip governed by 
of a vary ingenious and reliable 
’ tog dories ter remote band operation. 
Tba power required for steering Is trans- 
mitted tees a the operating hand'wtoal 
through flexible steal tubas to the motor 
In t»* teste a speed otMmSae an hour] 

, **4* ,0 * 



of the prevailing 
thaw, a speed of 10 safes* an hour was 
attained, the total weight drawn being 
ton. During a running teat of 
several consecutive hours, ths a avenge 
speed was it mllaa an hour ’’ 

The Inventor la a Swedish engineer, 
Ur H. Hahanson 
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I nocdln# flnnnotal Mfctenco to Minot and Quoit- 
| tmetm motor out or automobUe parte fiould 
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Although the establishment ot a re- 
| search laboratory by a large manufactur- 
ing organisation la not a novelty, the In- 
ception by such an organisation of a lab- 
oratory which has for Its object the devel- 
opment of science rather than the 
Improvement of some Industrial commod 
lty Is probably without precedent. For] 
that reason, Mr EL V Hyde calls atten- 
ln a recent number of Science to the 
phyilcal laboratory of the National 
Electric Lamp Association, evsn though 
It Is still only In a formative state. The 
object of this laboratory Is scientific, the 
specific purpose being the development of 
those branches of sclenoe with which the | 

| art of lighting la closely associated The 
fundamental Idea which has prevailed In 
the organisation of the work Is the proper 
coordination of physics and physiology, 
the proper cooperation of the physicist, 
ths physiologist and perhaps the psychol 
oglat 

The organisation or the laboratory is 
proceeding with this Idea as the founder 
lion. The development contemplates no 
•harp distinctions among the different 
divisions of the work. The problems to 
be Investigated, however, group them- 
selves roughly into three classes, and 
therefore require, In order to Insure the 
proper attention to each, a threefold dlvl 
In the organisation The three 
m of problems to to lnvestli 
may be classified as (1) those that have 
[to do with the production of luminous | 
energy, (I) those that have to do with 
the utilisation of luminous energy, and 
(I) those that have to do with the effects 
of luminous and attendant radiation 
Under the first class will come the In 
veitlgatlon of the laws of radiation, and 
of the radiating properties of matter The I 
lema in this class are purely physical 
and the corresponding division will be 
trusted to a competent physicist 
Under the third class will come th 
vestlgstlon of the effects of light and the 
attendant radiations on the eye, on the 
■kin and on microscopic organisms The 
lama In this class are physiological, 
[and the corresponding division Is under 
the charge of a trained experimental 


Intermediate between theee two claaeee | 
of problems (the first and the third) 
which are distinctly different there Is 
another (the second) which forms the 
connecting link. Touching on one 
the physical production of light, and on 
the othsr the physiological effects of 
light, this Intermediate division of the 
work will embrace moat of the scientific 
problems peculiar to lllumlnatlnj engl 
neerlng. Investigations of the absorbing, 
reflecting and diffusing properties of mat 
[ter, the measurement of light, 1 e, pho- 
tometry, and the study of the complex 
phenomena of color and color sensation, 
properly corns within the scope of 
department of the work. 


ears. All lot aid Qlmel recently pre- 
sented a paper to the Araddmle dee 
iocs concerning the good results ob- 
tained In the production of cider by wash 
Ing the apples with an oxidising solution 
nneh as elder la the usual beverage 
of the populations of the north and west 


hygienists as wall as technicians, in many 
i th* quality of the product Is much 
Inferior to what It should be wen 

a* well carried out The washing of | 
the applss Is Indispensable to free them 
from th* Imparities which they carry, but 
must also taks account of th* daf active 
quality of th* water which Is available In 
r cases. Tba authors' previous re- 
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THIS VANADIUM 
STEEL GEAR BLANK 


it inches in diameter end was 
bent cold — flat upon itself ns shown, 
without a sign of a crack or fracture. 


Vanadium u in elementary metal | it melts at 
3600 degrees 1 | alloyed wirh iron In the pro- 
portion of one to two, It mell* before the fusing 
temperature of iron or steel, and a* terro-vxn- 
■ ilium may be thus added to the foundry ladle, 
the open hearth furnace or the crucible, to 
molten iron or steel 

When so added it combines with oxygen and 
nitrogen and removes these gases in a fusible 
slag, making the remaining metal dense, non- 
porous, homogeneous and stronget to a marked 

Its action Is consistent because while it In- 
creases the tensde strength and elastic limit uf 
steel, it maintains the ductility, as may be seen 
from this experiment 

A pocket knife with a Vanadium 


•teal spike. A carpenter'* saw of 
Vanadium steel will cut through a 
two-inch gas pipe unharmed. Loco- 
motive cylinders of Vanadium cast 
iron wear five times as long as or. 


longest lived forgings possible* 
Vanadium steel springs, owing to 
their freedom from crystallization, 
wear three times as long as carbon 
steel springs. 


You arc getting only partial results If ynu 
don’t use Vanadium steel Its marked wearing 
qualities commend It as the only material for 
rsilrosd switch points and crossings, higlt- 
duty parts of all machinery, springs, gears, axIis, 
and all forgings. 


AMERICAN VANADIUM COMPANY 
331 FRICK BUILDING 
PITTSBURGH, PA. 





cording to the atate of purity of II 
Mure the purifying of the doubt 
era aa to bacteria for the preaent purpoaa 
The Juice of the fruit thua treated 
to clarify rapidly The coagulation 
pectlo matter la alwaya well carried 
and we have formed an abundant brown 
aurface layor Thla aaauree the atablllty 
of the cider with time In thin respect. The 
dlaataaea, eapeclally the malorydaae, 
eliminated by precipitation, ao t 
avoid the principal oauae of darkening 
the cider It la alao found that tt 
chlorite baa a favorable aelectlve action 
on the Haccharomvcr’M malt and a deatruc- 
tlva action an the anaerobic germi 
thua aolvea practically and almply 
problem of a pure fermentation By 
ding to thla treatment the method 
panted undor-drawlnga, we can 
cider which will keep murh longer, and 
thla la or Internet for producing bottled 
cider Thera la no harmful matter Intro- 
duced by the preaent prwawa. Compara- 
tive anaiyala of elder made from 
and from u titrated applea ahuw. > 
marked advantage In favor of the former. 

nilHary Kttee. 

Kltea, aa well aa dlrtglbloa, captive 
balloons, and aeroplanes, may be made 
serviceable In military scouting, and 
their simplicity makes them especially 
valuable. Furthermore, they can be em- 
ployed with any velocity of wind between 
18 and 66 feet per second, whereas the 
nee of a captive balloon becomes difficult 
If the velocity of the wind eiceeda 26 
feet per second Experiments recently 
made at Boulogne by Capt Baconney 
ahow that it is Quite practicable to carry 
two persons by means of a large kite 
The kites used in his experiments were 
of tho Cody type with four sustaining 
planes and with triangular stabilising 
wings In tbla method of construction 
each rectangular oelt la strengthened by 
diagonal rqda of bamboo to which the 
stabilising wings are attached The ap- 
paratus constated of a series of kites con 
nected together, for tho purpose of sup- 
porting the cable, and of a second aeries 
of kites attached to a very light carriage, 
which moved along the cable, and from 
which tho car or basket was suspended 

Kites can nearly always be used at 
sea and on the coast. They are simpler 
and leas exiwnalvu in evory way than 
balloons and they are alao strong and 
uaally repaired. These qualities should 
make them valuable for many purposes 
in military and eapeclally In naval opera- 
tions. ^ 

A wireless telegraphy station near Ber- 
lin elalma to have established a record 
In combined overland and aea tranam le- 
sion or wireless messages The station 
recently succeeded In maintaining wire- 
less communication with a Woermann 
liner during the entire voyage from Ham- 
burg to tho Cameroon The greatest dis- 
tance signaled waa 6,600 kilometers 
(over 4 000 miles) Although messagss 
had to pass over the Alps the Algerian 
tableland, and the A damans Rang*, com- 
munication was, It la stated, eft acted with 


NOW READY 

THE ANNUAL SMALL HOUSE NUMBER 

American Homes and Gardens 

THE May Number et Amoves n Homes and Gardens n devoted to the msl 
1 bouse, in bidding, its decoration, and da hnuahag. This issue eontsms a vast 
amomu of iefonnaboo for the prospective home-bolder Special attention ■ 
given to the mexpeonve smal bouse which a the most nomeroudy erected dweftng n 
America, and the type c f house that at once exede* the widest merest and of era the 
richest Edd for auggeshve bclpfiiMM. 

Vinous departments conducted by speaahdi add greatly to the value of this 
number and the ana has been to brag out the charm of the mnple beaufafui dungs which 
contribute to domestic comfort and happiness solely for die purpose of sohrag the prob- 
lems which confront the house-owner but which cannot be enplaned without the aaost- 
ance of a competent expat h wfl lefl him how to select the country me, how to place 
the house upon d, the style of arehdecture m which the house should be desalted, how 
the various rooms of the house shexid be plumed, the material of which d may be bufe, 
the kind of piumbmg fixtures to be used, the chaaee of hangmga far the wals, door* and 
windows, appropriate funutwe for the various rooms of the bouse, snd how to lay out 
the grounds about the house a* wd as to the planting of them. Bernice these depart- 
ments the magazme wfl routs ki a host of articles that must mvmbly stanrdata the (team 
for home improvement. 

Modern Houses from the Atlantic to the Pacific 

Ideas for Colonial FunusUag 

Home Built Garden Santa and Pergolas 

The Fifth Prise Garden of tho American Homo* and Gardens 
Gardn Co pp gt it lo M 
The Modern Low Priced Automobile 
The Alteration of the Colon of Fknrara by Cultivation 
Tho Out-of-door Uring-rootn 
Same California Bungalows 
Pottery Making for tho Amateur 

Tho Small Kitchen of Today; Its Planafeg and E qu fcmen t 
The Development of the Arts and Crafts Honao 
Decorations and Furnishings for the Home 

The Utoof Cement b the Bufldfctg of a Sobnrhan Home and Gang* 
Garden Note* 

Planning tho Small Garden 

Trees and Shrnbe to Avoid hi General Plant** 

Canning and Punning Fruit 
Hfets for ths Honsawtfa 

avwjite >^iia tlg*» <riteAJMaes — 
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HALLEY AND HIS COMET 

Ths ;«r 111* ii ixM to bs w if Ik* Ml lam to *WTiwtoril kfatvy, i Mr kom 
Hdtoj', cwl ku ntoiri iftv i U*m ml wtoy-fln J iwi. Wkjr to lm ill abset Ikto 
n*w cHMtod afcaat oasts hpad ky rssdtof tks falswto* artklas ? 

Scientific American Vo 19, Vol XCVIII flu PkMphOfl lttoc i end MeUor 
Trains. An article In which the investigations of C C Trowbridge o I Columbia 

, University are described, showing Hint the after-glow produced from a vacuum 
tnL>c resembles closely the effect produced In the sky bv tbs pastoge of meteors. 

Scientific American No 6. Vol XCIX Tha Myatary of CoomU. An article In 
whirl! the faitiuua comets of the Inst century are enumerated and described and 
modern couielsry theories discussed 

Scientific Amenrun Supplement No 1728. Aactoat aad Popular H aa s A boat 
Comsts. Queer superstitions about the strangest of heavenly bodies. 

Scientific American No 7, Vol Cl Haney 1 # Comet. An lutereetlng article by 
Dr Alexander W Huberts, in which the general history of Halley's famous 
comet is sketched with comments on its past appearances 

Scientific American Supplement No. 170s TheNext Apparition ( IPIOlOf Hallay’a 
Comet. An important article by H C Wilsun, with s map giving the position 

, of the comet relatively to the orbits of the planets from September 15, 1908, to 

July 1 t, 1910. 

Scientific American Supplement No 163a Halley's Comet. An article by FW 
Henkel, F K A S , which tells how Halley came to discover the comet which 
hears Ins nume, and how luathematiciana have plotted ita orbit 

Scientific American Supplement No 1770. Ed Band Hal ay. a biography by J 
E Gore, M K 1 A , of the nun who dispelled cometary anparatitjoaa and popn* 
lanxnl the law of gravitation 

Scientific American Supplement No 1773. Light Freeware aad Caassta* Tan* 
An explanation of the vagariea of a comet's tail, by Arthur Stanley Bddlng 


Comet. By H W. Griggs. A few facto promoted in condcneed form for 
those wbo wish to follow the coarse of Halley’s comet in the heavens. Haps 
showing the apparent path of Halley's comet through the heaves* and the 
relation of the orbits of Halley 'a comet and the planets. 

Scientific American No. 16, Volume CII Hailey'* Comet at IU Brightest. By 
Professor Henry Norris Rnasell A simply worded astronomical article telling 
how Halley’s comet was discov er ed on its present return, when it will appear at 
ita brightest, where to look tor it, what it U co m pos e d of, etc. 

SrieniiSc American No. 18, VolntnaCn Howto Maks a Model of the Orb* of 
Halley’* Comet, Sbowt^f IU Relative Poettiea to the Earth's Orbit. De- 
signed by James X Lynch. By mean* of thl* model many of the phenomena 
of Halley'* comet can be explained. 

Scientific American Supplement No 1778. PheHlgrephlM Comet*. By E. B 
Barnard, of Verkes Observatory A practical article on how to photograph 
Halleva comet. 

Scientific American Bupplemant No. 1778. Halley** Cemst. An artlele In which 
the suggested observations proposed by the Aattooomloal and Phyrical Society 
of America are given, so far as photography aad epa etro eooplc uheersedaui are 
concerned 

Scientific American Supplement No 178a. HaQey’e Cemetery J tafiloo. Hallay’a 
own account of bis investigation* on orbit*. 

Scientific American Snpplemeot No. 1783. HaSey’e Carnet a* Aeea tr am the 
Earth A table prepared by the diatingatobed Greenwich aatraosmer, P. it* 
Cowell, giving the ecliptic co-ordiu*tos of Halley'* comet to two Mpt 
placee at Interval* of four days through an are e rl en ding from one pod to the 
other of tbs latna rectant of its orbit. The figures apply approximately to any 
return 

Scientific American No. 10, Vol CII CooM the Barth C0NM0 With a C o m et P 
An examination of past comet scare* and the general pmrihOky of OoUata of 
a comet with tha earth. 

Any one of these paper* will be mailed oo receipt of 10 mate. The entire mtwQi 
be sent for fit 70. Order from your ne wades ler or tram 


MUNN & COMPANY, lac, 361 Broadway, Now YoHk CM? 
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* mjjy THE BU 8 INES 8 MAN’S TRAINS 

m Sr«S The man of affaire when he tra\els wants all the eon- 

" ““ vemences of his club. He n ill either carry his business on 
the train with him, or make hiR trip a recreation. In either 
SSSJU case the Limited trains of the Prnns\]vamu Railroad meet 

, SS?U his requirements. If he wishes to talk business en route, a 

‘mu, drawing-room or state-room supplies the private office If 

IStiIIt he wishes to finish up some left-over correspondence, there 

^ is a stenographer at his elbow to do his bidding without 

SS?'im charge. If he wishes to keep in touch with the market, he 
| £]!£ has the stock reports, which are telegraphed to the tram. 

Many business and professional men take advantage of these 
jtj}£ facilities. 

1 M If, on the other hand, he wishes to forget business 

lES’mJ and ta * tc a mental rest, he can do it in a luxurious manner, 

v " , ' ul " surrounded by tasteful appointments and all the things that 

his club supplies for satisfying the inner man There are 
£2,'$ books to browse at, periodicals to skim over, and beyond the 
I'SSrec- wide plate windows an ever-changing picture of nature in 
K:s all manner of environment This is restful and at the same 
1 iuuK.il time engaging. 

’naiw The quintette of Limiteds, led by the “ Pennsylvania 

MSS Special” (the lK-hour train between New \orlc and 

uawm Chicago), “The 24-Hour St. Louis” (fast evening tram 

" mm to the Southwest), the famous old ‘‘Pennsylvania Limited” 

“ ,«■> mi (A* 5 Pt°neer of the Limiteds to Chicago), the “Chicago 

***;; Limited” (evening train to Chicago), and the “St. Louis 

MS Limited” (the afternoon train to the Southwest ), are all 

JtdlJSS expressly equipped for the use of the business man and the 

HI 1 ‘in traveler for pleasure 
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Howto Mates 100-mile Wireless Telearapli Ostflt 
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KERITE INSULATED WIRES AND CABLES 

ARE BEING INSTALLED TO OPERATE THE ENTIRE 

INTERLOCKING AND BLOCK SIGNAL SYSTEM 

of the Pennsylvania Tunnel and Terminal Railroad Company 

NEW JERSEY NEW YORK LONG ISLAND 

— jp “ ■ 11,1 

K ERITE has back of it an unequalled record of half a century of successful service 
22 under the most adverse conditions. It improves instead of deteriorating with age. 
E Ifficiency and safety in electrical installations depend chiefly on insulation. KERITE 
22 1 is more dependable and will outlive any rubber and mineral insulation made. 

R esults have demonstrated the superiority of KERITE. The only real test is the test 
** of time. KERITE wires and cables installed half a century ago are in service today. 

I Initial tests determine the properties of an insulation only at the time they are made. 
22 1 They do not determine how well it will do its work years afterward. 

T he rubber (a perishable substance) is the basis and limitation of all other insulations. 
v Kente (an imperishable material) is the basis and gives practically unlimited life 
to KERITE insulation (the rubber being incidental). 

E xperience of others should be useful to you. Long life and efficiency and not first 
22 costs mean ultimate economy. Insure your service by using KERITE. 

1 850 SERVICE PROVEN 1910 


KERITE INSULATED WIRE AND CABLE CO. 

INCORPORATED BY W R. BH1XEY 

HUDSON TERMINAL, 30 CHURCH ST, NEW YORK. U S. A. 

WESTERN REPRESENTATIVE. 

WATSON INSULATED WIRE CO. RAILWAY EXCHANGE. CHICAGO 
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U Mthll modmi industrial lonilltlon* thing* 
lire ilone In a big nay and orien with a 
strong ilaab or lliu spei tai nlar Out tbo 
elly dweller, albeit be la dally loufionted 
with Ibe unusual and Ibe unexpected muat confeaa 
to Horae measure of surprise on learning that a moderu 
skyscraper 30(1 feit In height, and bill a dozen years 
old la lo hr torn down to make way fur a new strut 
tur< which la to be several stories higher, and— more 
up to-date ’ IT you pleuse I'o Ills conservative Euro- 
pean, tbo ruthlian demolition of a building that must 
liavt coat over a million dollars and Is still autltled 
to bo railed new, will appear, no doubt as another 
instance or our national vlie of extravagance Hut 
H la not no Tho Qlllcudc r building la Islng rased In 
accordance with a curtain Industrial doctrluc., whit h 
lias been round lo give most excel lent economical re- 
eulis namely the doc trine or the. scrap heap, no 
rordlug lo wblrh wo believe hiicI have proven In n 
thousand ways that so sunn as Ibe march nr linprove- 
ment nr dt velnpmenl renders ll certain (hat there Is 
more probt In (wrapping an existing tnachtue plant, 
or building, and replacing It by another more efficient 
or or greater rapacity tt Is u mutter or sound business 
policy to send that mn. hint) lo the Junk heap or 
turn the wrecking gang' loose upon that building 
The policy la purely utllllartan— bititslly so ir you 
like— a mere question or dollara and cents, but It 
la a good business policy nevertheless, and, In reality 
tma been onu or Ihe moat powerful rat tun In bringing 
about the present phenomenal Industrial development 
or the United H!a!e« 

Your old world ciiKlliccr or architect with perhapa 
a stronger llnvar id sentimentalism, heallates to sweep 
a ralllirul servant so remnrat leasly out or tho way 
He will point with pride tn Ills rarty year-old locomo- 
tive with Its million mile record or service , anil 
lie will odd wing to wing uud another story o- two to 
a building, It this be possible rather • linn rare to tho 
toundatlons mid build from I lie ground up It Is n 
case or each to his eliolu , though there are not want 
Ing many lndlcatleiia thHt British engineers nm begin 
nlng lo reallxe ihe value nr Hie srrap heap, and apply 
the principles which tt Implies In Ihe development 
or thalr Industrial enterprises 
The (Jlllender building whb h stands at the north 
weal corner or Nassau and Wall streets, In this city 
Is a alxteen-story steel Irnnie office building which 
was completed In 18*11 The eunstruetlnn was first 
class, Ihe foundation l* Ing put down bv I ha pneu 
matte process mid Hit alec | frame thoroughly braced 
to resist wlml nml miking strains Vrom street to 
lornlce the slxti-cn stories c xleml for n height or 241 
reel and the plrturcaqiie tUree-sinry tower above 
brings the lolnt height to about ROC) feet The ex 
lerlor of Ihe building Is fared sneresslvely with gTan 
Ite llineHlone and terra eoitu Examination has 
shown Ihe structure lo lh In ns good rendition to-day 
as when tt wna put up and engineers and architects 
will be greatly Inti restut ns the steel frame Is uncov- 
ered to olmerve how much, if any oxidation of the 
Inclosed Steel work has taken place In nil probability 
Judging from Ihe coiidlHi.n or the steel work of other 
lomposlts buildings whlili have been demolished, 
such for Inatnm-i ns Ihe Unhat building removed a 
few years ago to mnke wiiy for the New York Times 
structure no rusting will linve oeeuiTod that la 
worthy of mention The n moval or tho QHlender 
building While II will n»l probably bring tn light gnv 

new raela regarding Ihe fchavlor of Inclosed alee) 

roltimna. will stroll el i estnldlsh the eonvletlnn (ahcmld 
everything hi round Intait) that It (hr steel work bn 
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thoroughly painted ai tbv mill, at tho shops, and bo furs 
It Is Inclosed In the building, It is absdtuUJr proof 
against rusting und will reniAln Intart and serviceable 
as long as the Inclosing walla and roof rndurs 
Outside of rusting, there la no other known agency 
i hut lends lo shorten the life of lb* «te*l frame of 
ihe modern skyscraper Exploded long ago was the 
tlicoiy or the railgue or metal Simple statical 
M rehj.es or etrn dynamical streaaea of frequent repe- 
tition do not necessarily shorten llm life of itcsl 
slrtirlures It la only when these r«|>e*ted stresses 
approach Hie tlaalli limit thnt the strength of the 
metal la Iniiieriled — uud In the modern skyscraper no 
sue h conditions exist Certain Imaginative magaxlne 
writers to Hie contrary notwithstanding -the visitor 
tn New York flvo hundred or a tbousand years hence 
will And the skyscrapers of to-day In perfect condition, 
provided, of course, that the doctrine of the srrap 
heap above referred lo has not called for their 
demolition 

ODE M.VT tl A IATIOEAL nflDEAEOI, 

A T the recent launch of the “Florida" as the 
gnat ship was starting down the ways one 
of the iroud was heard to remark 'What 
a shameful waste of public moneys It seems 
when we think that this $10,1)00 000 ship may never 
Ik ■ mployed In the work for which she was built, 
and that If she ever gets Into a fight, she may be 
sent to the bottom within a few minutes of tho open 
Ing of an action ’ The remark was characteristic ot 
much that Is being said and written on the subject 
or Ihe wastefulness of modern armaments Taken by 
Itself It would seem to bo convincing, but If we look 
at the question broadly, and with that Just sense of 
proportion which Is necessary to a correct estimate 
of the value and meaning of things we shall see that 
such talk la the purest sophistry The rostllneas of 
a battleship muat be judged In relation to what tt 
stands for and the work which It is Intended lo do 
In tho last analysis the "Florida 1 Is one element In an 
ctuiiouilcal system of national Insurance, designed to 
protect both the lives and the property of the ninety 
milllonn ot Inhabllnnla of the United States 
The true teat of the question of the extravagance 
of naval expenditures la to determine (he ratio that 
they bear to the money value of the properly which 
they proteel The following estimates or expenditures, 
which have been rurulshed from Washington show 
that ihe first cost of the ship* of the navy, as they 
float today Is roughly $400,000 OIM), while Ihe current 
annual expense of their maintenance Is about $44,000,- 
000 The coal of maintenance last year,, Including pay 
of officers and enlisted men ot the navy and marine 
eorpa pilot dues provisions, clothing, ordnance 
equipment, medical and machinery stores luc lading 
coal, water and other lltc Idenlaln amounted to nearly 
$.1R 000 000 The coat of repairs to the bull* maehln 
ery and equipage of the vessels amounted to more 
than $0,000,000 making the combined expense of pre- 
serving peace on on. shores nearly $44 000 000 
The amount Involved covers the esijenses of all the 
various types of our ships of war which Include bat 
tleahlps armored cruisers, erulsers scouts, the tor 
pedo flotilla monitors, gunboats, supply ships, hospt 
lal ship* colliers, converted yachts, tugs and recelv 
Ing ships 

As an example of Ibe heavy expense of maintain- 
ing a big ship or war we may lake the battleship 
Connecticut which was the flagship of the Atlantic 
fleet during the last year The pay of the office rs and 
enlisted men of the navy and marine corps attached 
to the vessel und the exposes Incidental thereto 
amoubted to nearly $800,000 Thla did not Include the 
coat of the necessary repairs 
The home fleet or the vessels attached to tbo Atlan 
tie side or Ihe country, last year consisted or sixteen 
flrst-elas* hallleshlps which were divided as fol 
lows six of Ihe • Connect Ic ul ' ilaas of 18,000 tons, 
five of the Georgia elsss of 14 100 tons, the ‘ Idaho 
and 'Mississippi" (lass nf 14 000 tons etch, the ‘Mis- 
souri and 'Ohio" of 12AU0 tons each, and the "Wis- 
consin" of 11 100 ton* The average cost of keeping 
a Vessel or the "Georgia ' rlssa In commission and 
on active service, which did not Include repairs was 
nearly $680,000, while that of the 'Idaho" and “MIb- 
slaslppl ' class was nearly $330 000 eseh The average 
cost of the ‘Missouri” "Ohio" and "Wisconsin ' ran 
close to the $600 000 mark for all three While these 
figure* will vary for the same ships In different year*, 
the cost of maintenance will not change much from 
year to year for tbe same elans The total coat of 
keeping these sixteen battleships of\he Atlantic fleet 
In salve service last year amounted to more than 
$10,500 000 It roots Just about as much to keep an 
armored cruiser In active service as It doee a Ant- 
rim battleship, ai la evidenced by the fart tbit the 
ten armored cruise ri which were In commlmlon last 
year mat the United States $7,000,000. Of these rruli 
era In commlaalon, six were of the "West Virginia" 
13 680 ton else* and the other four of the "Montana' 
14, 500-ton elan. 



hundredth of one por cent of the wealth ot the coun- 
try 

THE VTOUATIOE OF SOLAS HEAT 

I F the heat of the suu a ray* were entirely -ton* 
verted into mechanical energy. It wonld furnish 
more than two horse-power Tor eseh square ysrff 
of surface exposed to the sun, but In practice It 
le difficult to utlllxe solar heat Attempts were mode 
In France hy Mouehot and Telller In 1871 and lx 
Sweden by Ericsson In 1888 Mourhot and Tellle 
need a rontral mirror In roneentrate the rays upon a 
holler containing water or other volatile liquid, but 
tbo mirror was rostly and ll gave only one horse power 
for 12 square yards of reflecting surface Telller, In 
1885 caused the inn's raya to be absorbed directly by 
a lamellar boilnr, containing a thin layer of water 
or more volatile liquid, such as ammonia or carbon 
dliulphldo The same method has been recently em- 
ployed by Bhuman and Wlltsec tn America Shuman 
employs the steam generated to drive a low pressure 
turbine The boiler la constructed upon the princi- 
ple or n greenhouse, I e on the property which glass 
possesses of transmitting Ihe sun a rays but stopping 
tbo return of therms) radiation from the Interior 
The boiler Is a large vat ■ tinted with pilch and con- 
taining a layer of water three Inches deep An appa- 
ratus of this sort was operated In Philadelphia In 
1*07-1908 

Wlltsec also employs a lamellar boiler covered with 
glam, but tbe water heated In this boiler la umd to 
vaporise tbe more volatile liquid ammonia or sulphur 
dioxide the vapor of which performs a rloscd cycle 
tn California an apparatus of this kind with a boiler 
of 120 square yards of beating surface, furnished a 
mean power of 15 horse-power Wilts** estimates the 
cost of the apparatus at about $1 50 per square yard 
and calculates that It should absorb, at the 34th paral- 
lel of latitude, about 4.000 calories per square yard 
por day With there data about 50 square yard* 
would furnish one bone-power and would coat $80 For 
a Urge plant of 400 bone-power however the total 
Drat coat per horae-power would be doubled The 
coat of operation la about 3/6 cent per horae-power- 
boor 


In experiments made at the agricultural station of 
l-ausanne Switzerland, for tha purpose of determining 
the effect of potash fertltlxers upon natural meadows, 
two neighboring fields having atmoat identical soils ot 
glacial marl, abowed a marked difference In effect and 
very curiously, the soil of the Held that had yielded 
the larger crap was found, after harvest, to contain 
more potash than that of the other Eptd. This remark- 
able result has hash traced to the Muenee of drain- 
age The better drainage of the Held which yielded 
ihe larger crop promoted tbe rtrctrietlo* of air and 
water In the sol), favored the aadmllatloa of notable 
nutriment, and caused the roots to extend tn a greater 
depth aad utilise a larger volume of aarth. ThS* «t- 
ample shows that the fertility of ■ noil cannot alwaya 
be determined by ohgtakal tasty*!* atahe, 
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to build tfala aanumar kmg atretche# at relntoraai con- 
mti now (beds. Thae* will not only be stronger 
than the pretest timber atructuree, but they wUl be 
entirety ante Iron the menace of Ore 


Ae tedepeMUnt Caaollne-driveu railroad motor ear, 
which we have frequently lllnatrated In thia journal, 
la growing In favor A new ear, 70 feet in length, 
recently left the abope at Omaha for the Buffalo, 
Rochester and Flttabnrg Railroad Tbla la the seventy- 
fourth car of the type* to be turned out from theoe 
a ho pa, and It la the sixth car to be built for service eaat 
of the Mlaalaalppt River 

The ever- ncra aalag weight of Weatern passenger 
' t raise la being met by a ateady growth in the eiu and 
power of the locomotives. -The Chicago, Milwaukee 
A Bt Paul have recently turned ont of their abope 
wo typea of eta-coupled simple locomotives, with 
eytiadere 13 Inches by II Inches, one of which has 
^fWnch drivers and a tractive effort of 31 POO pounds, 
4 the othar IP-Inch driven and a tractive effort of 


An electrically -operated pile driver le described In a 
recent number of the Electrical Review and Western 
Electrician Tbe apparatus, which is of English make, 
la provided with a revolving frame and swivel lead- 
ers. Instead of a mechanical device for gripping the 
monkey, an electro-magnet ia used, tbe top of the men 
key being pinned off smooth to provide a good contat t 
surface An electric motor is used for operating i 
hoisting crab The circuit of this motor Include* the 
magnet, and the switch for the latter Im attached to 
the crab 

An Important paper on oils used for switches and 
transformer* was recently read at the Manchester nes- 
aion of the Institution of Electrical Engineers. It 
was pointed out that very little attention has boon 
paid to the quality of the oil used in this way, and 
that any Impurity In the oil would reduce its resist 
auce to a flow of electric current, also that the specific 
resistance at different temperatures varies with the 
grade of the oil Careful Investigation of this sub- 
ject was urged with a view to obtaining alls of stand 
urd resistance values. 

In a raoant lecture before tbe Engineers' Club in 
New York, Mr Elmer A H perry, the electrical eugi 
neer, demonstrated with a working model the value of 
hla "active" gyroscope If the ordinary, or “passive ' 
gyroacuiKt be applied to ships, the vessel must roll 
some 2K degrees before the counteracting Influence Is 
exerted In the new type the least tendency toward 
a roll sets in operation a governing device, consist lug 
of a smaller gyroscope, which starts the larger gyro 
scope, nnd thus secures an Instant and absolute eta 
blltty Mr Sperry believe* this new type will provide 
the gunner with a perfectly stable platform 

A morim will be represented this year in European 
yacht racing by the large and powerful iwo-maated 
schooner, "Westward," which haa been built by Herres 
boa tor A & Cochrane of th* Naw York Yacht Club 
Tb* "Westward la the largest American racing 
schooner yet sent across the Atlantic She la of 197 
tons gross, as compared with the "Ingtimar," of 112 
tons, also built by Ilerreahoff, which a few yoora ugo 
made a brilliant record In Bngllah and Herman waters 
Bhe will meet the big German schooners 'Meteor 
and "Germania," and probably one or two English 
built schooners of leas site, but of proved aimed and 
ability 

Aooordlag to A. A C Swlnton, the first flight of 
a model aeroplane propelled by staam Is to be credited 
to the Hon Charlse A. Parsons of turbine fame, who in 
1H83 built an aeroplane with two 11 -foot wings and a 
tail, and drov* It with a Meta engine whose cylinder 
was H4 Inches diameter by I inches stroke, steam 
being supplied by a hollar IH lech as diameter by 14 
Inches long. In which ateem was generated at SO 
pounds pressure by a spirit tamp The whole appar 
at ua, Including aeroplana, engine, and fuel, weighed 
4H Pounds, and It flew for distances of 160 yard* at a 
height of 20 feet, coming down oply when the (team 
pressure fell 

We hare been favored by Mr George Weetlngkooee 
* -with the following particular* of hla new reduction 
gear highspeed marine turbine. Tb* rotor complete 
will wolgh shoot m pounds par bone-power lit sixes 
of from 3,000 to 1460 bo ra * power The number of 
blade# of all kind* In a tniMne of from 7400 to 
16400 home- power wUl be slightly trader 15,000, The 
1 total weight df tbe tkrtrfne wKh rotor win dot exceed 
' 7 f/OvndM par h orie- p otver. god the weight of th* gear- 
' lag will be trader 4 pe pada par here* pe war Th* 
1 Meet «f this redoctltm '<4 wrtgb t b then la tb* new 
ft** at cottier, No, 3, which gffc mm *00 too* mere 
<0*1 than tf ibd were'ttrivm by ndprooating engine*. 
A aa vi aft Of ■* additfi**! 606 toe* will b* raeltied u 
^ lijt remdt of tft* gndter ommr of th* pldatta tael 
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ELECTRICITY. 

The oond Won * under which a street lamp should 
prove Its efficiency are very different from those which 
govern the indoor lamp. This was brought out clearly 
In a recent address before the New York Section of 
the Illuminating Engineering Society by Dr Clayton 
H. Bharp. He pointed out that while In the building 
It ia advantageous to have much of the light of a 
lamp paa* upward and be reflected by the celling In 
the caie of a street lamp this would be a great fault 
for tbo vertical ray* would be loot Onl> those rays 
that are cast directly downward and hurlxontally up 
and down tbs aireet can be utilised For this reason 
he has devised a reflector consisting of a pair of para 
bolli mirrors arranged to throw the rays In the direi 
tlon of the elect so that practically dU of the light will 
he used to beet advantage Thus, In place of having the 
street lighted In spot*, aa la now the case, a more con 
tlnuoun Illumination la provided 

t \ ie Mo c k signal systems of steam railroads have 
hitherto been operated with direct currant from sto- 
age batteries. This has always been an exitepse ow 
Inc to ths Inconvenience and dlflltully of maintaining 
the storage batteries In recent limes trolley roads 
hare been using an alternating lurrint signal sys 
tem which haa been found to work very sallefartor 
Hy. and the announcement has Just lieen tuudi that 
the Pennsylvania Railroad Is about to Install an altir 
natlng current block signal system on the line In 
tween Dixon, Ohio, and I he Grand Rapids and lutll 
ana Railway This Is probably the llrst Instance of 
the use of alternating rurrenls for steam rullroutl 
signaling purposes and If found satlsfaetory should 
do mm h toward extending the use of blot k signals on 
line* where the dlrw t-t urrent system la Imprint! 
i able 

la an article api>earlng In a recent number of tin 
Kluetrlc Railway Journal somo very Interesting ton 
elusion* were arrived at concerning the question of 
the coat of a street-cat’ ride The ulikd sum mitred 
for aay, a three-mile rldn In a street ear is Hie very 
iheapeat Investment a man tun make for toverltiK 
this distance Certainly auy other method of trims 
portatlon would be far more expensive and even the 
man who walks to his work. If he Is earning 15 cents 
|ier hour would consume at leaat 10 tents worth of 
lime Instead of tbe 5 cent* silent on the straeL inr 
In addition to this, the nlektl surrendered to the 
st reel-ear company la an Insurance to him against 
strident while If he rides in an automobile or inn 
If he walks Lo his work, he would be obliged to pay 
all damages In rase of accident Furthermore' tin 
lime spent on the street ter rnn be imployed In rend 
lug business dmumeuts or doing other suit) work 

Ia view of the recent agitation In faior of using 
electric headlights on locomotives, the experiments 
along this lino by Prof Benjamin, of Purdue Hnlur 
stty, are moat Interesting Prof Benjamin hns round 
much to l>« satil agnlnat the vlcilrlc tend light Not 
only does ths stroug beam of light blind engineers 
on locomotives coming from th« opposite dlrtttlon 
but it also hit* a peculiar effet t of produi lug fnlac 
signals In one of hla experiments (he light of a 
green signal was extinguished, but when tht Isum 
from the electric headlight fell upon the green mini 
del, It waa powerful enough to reflect a green light 
which appeared to the engineer to be a minion six 
nal This effect persisted until ths engine was with 
In four hundred feet of the signal On the other hand 
In favor of the electric headlight it has been polntid 
out that obstructions on tbe track are nurill) wen 
far enough off to permit of stopping the train before 
they are encountered Furthermore, on a slngle-irHik 
lino, the presence of a train may be detected nl n 
long distance off, and head-on i-olliaiomt may thus In 
prevented 

Considerable attention has been directed of late to 
the Injurious effect of certain rays of electrlr lamps 
upon the eye A very Interesting communication 
upon this subject waa recently presented by Dr 
Stockhausen before tbe Illuminating Engineering 8o- 
ilety of Ignition, and he pointed out that an excess 
of radiant energy, no matter what Ba wave length Is 
Injurious, Hitherto It has been supposed that the 
red and Infra-red rayi on account of their heat value, 
are very Injurious to the retina, but Dr Stockhau 
sen doe* not believe that ander ordinary conditions 
tbe effect of these rayi la vary disastrous Certainly 
In sunlight, these rayi may be found In largo quart 
tlty The best ray* for the human eye are the ycl 
low-green rays. The rayi from blue to deep violet 
do not appear to produce aerloas effects, and even tbe 
rays In the ultraviolet section of the spectrum do 
not do very mnch damage The really Injurious rays 
appear to be those which belong Jn tbe extrema ultra 
violet section. These ray* ere not found In ordinary 
sunlight, but appear In the light produced by quarts- 
Inclosed mercury vapor lamp* Aa ordinary glare la 
opaqa* to tbeee rays, It la a simple matter to avoid 
than. 


SCIENCE. 

A telegram haa been received at Harvard College 
Observatory from Prof. H >1 Campbell director of 
the Lick Observatory , stating that ‘Frank McC'leen 
cables from Hobsrt, Tasmania, steady rain, ml Ipse 
Invisible ’ 

A naw Inflammable celluloid has l wen patented by 
Prof A Gautier Tbe chief feature of the process 
Is the employment of an ether silicate Instead of pure 
ether, whlrh Is ordinarily used wllh alcohol as the 
solvent in the agglutination of nitrocellulose flhera by 
means of iBmphor 

Th* Unlvaralty of Parts and the Pasteur Institute 
hHve been authorised to conduct Jointly a laboratory 
of radlo-m llvlty located In Part*. Thl* new labors 
lory will be Ulvldid Into two aeetlnnK, one of which 
Is reserved for Rtlentlfli researches under the direc- 
tion of Madame Curie while the other will bn ill voted 
to mud It at applications of radio-activity and Is placed 
tinder the dim Man of the Pasteur Institute 

What does ‘gold Ailed mean’ Probably moat peo- 
ple who buy gold Ailed walehes fatny that they are 
mysteriously Impregnated with gold As a matter of 
fait, the ti rm Is misleading Child Ailing consists In 
taking two sheets of gold between whlili la placed a 
sect lull of solder-coated base lurial This metallic 
HAndwhh Is healed and pressed so that the three 
PHrts are welded logethir with the gold outilde 

Dr E E Barnard of Yprkes Observatory Informs 
us that di split the haxe and tlouda of the early morn 
log of Muy Till, 1410 lie obtained fair photographs or 
llalleys millet A tall about 20 dig long appeared 
"ii lliii photo* raphe To llic naked eyn It was only 
IT deg nr IS deg long Hie head was of the setond 
magnitude On one pliluro the tall showed sepu 
lately In three strands, some live nr six degrees from 
the land 1 ho comet waa a beautiful object on the 
luoiulngs of May 4th and 4th 

la a r scant bulletlu Issued hy Ills observatory Mr 
Pi relvol Howell dent rlbes his new ly-discovt rid Mar 
tlnn i finals These new canals are two In number 
nnd were dlsiovereil on Hcplembir JOtli 1909, to the 
cust of the Svrtla Major where uo canals had ever 
previously lim>n wm Tin } win most conspicuous 
Vot u Irme of thi m lould be round In the mord 
drawings ut August July, June nr May when ihlB 
part of the planet was depleted nor could any trace 
of them hi' found In Ihe retards of previous years 
Mr l.u well admits tin possibility that the phenomenon 
might 1)L om lhat could have been seen hi fore but 
was not yil the possibility of error sei ms excluded 
hy tin slxe of tiu canals In question He regards the 
ivldenee ns strong that Hip lanals aru not almply new 
to us. but new to Mars Measurement of tbilr dimen- 
sions shows eai Ii of lliciil to b< a thousand miles Iona 
and sonn Iwunly miles wide Tin Canyon or the 
l olorndo would be a secondary affair In comparison 

Light Is of vi ry g n nl lni|>orlanre to algie growing 
on tin m a but Inm nnd In their struggle to obtain 
light lln plants assemble In strut lures of several 
storlis The nlgie of the genus Laminaria adhere in 
(he rnika hy menus of disks The wounds made In 
tin plants hy Hi. atlmks of animals become lovercd 
with a proleetlvi hoi re! Ion In whlili the countless 
v purrs whlih the sea water inntalnn beioine entangled 
and grow This layer of epiphytes Is covered In s 
slmllai manner by a setond layi r of plants or of 
sessile nnlmBls the shells of whlih are again covered 
with algie III addition to these vnrlegHted strut lure* 
In whit h saprophytes and parasites have their place 
fragments of algie which have lawn turn by winds 
turrtuiH and animals take rmit upon other sign- 
uml form at met tires of several layira For exampb 
the delicate Ftlnrarpun grows on laminaria and is 
soon t overt tl by Hit. broad root dlHkH nl Ithinhxltimcnln 
whlih an suffliUntly traiispanul lo transmit to the 
A’t/o rarput sufficient light for Its development 

Th» mineral waters of Vlrhy Clermont Ferrand, Mont 
Dord and Spa contain Auoreacent substances In verv 
inlnutL quantities The quantity of fluorescent matter 
often Increases with tl e Ii mperaturc or Hie water and 
tllmlnlshes aa the amount of solid resldm Increases 
At Bpa thi amount of fluorescent mutter haa lioen 
diminished by Improvement In piping The largest 
proportion Is found In waters tontnlnlng tarry eon 
ailments These results are of practical Interest In 
lonnectlon wllh the piping of mineral springs Near! i 
all natural waters whethar potable nr contaminated 
contain organic subetunces which are already iluor 
parent and olhors whlrh become fluorescent when tin 
water la lusted to 356 deg F for half an hour Tht 
development of fluorescence is promoted by the addl 
tlon of live per rent of ammonia All surh waters ex 
hlblt Increased fluorescence when they are hi sit'd bin 
this change la not produced by heating the watt r of 
a properly piped mineral spring because thin wnler 
has already been exposed to a tempt raiiirr of si hast 
266 deg F In the eaeth, and a second I callus does not 
affctl th* fluorescence 
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CffXXT Korn. 

The laiwell Obaervaiory has lurned a bulletin en 
tllleil Preliminary Notes on Phntimrnphlt anil Bpet 
trographlc Observations ot Holley h Cornel The 
observations consist principally of tllffti photographs 
of the comet and phoiograpliH of Its sjieclruni us seen 
at Flagstaff Ilalloy’s town before April I sth had 
shown no very striking ihnngcn, except In the dlverg 
erne or sppnrntlou of the luttral ulriamers Negative* 
Obtained on April J r illi mul Jitb xliow marked changes 
In the I mm ol tin till On tin 2r>tli the tall, at a 
Abort diHl II mu Irnin Hie hind divided Into throe nar 
row Hill Him rn n mitral rny and two symmetrical 
nidi lirniiilim On phologiuiibH made on tho follow 
lilt inorniup I hi tall was agnln quite narrow and 
hi rnli.li t On tin 271)1 It was again brant bed The 
Hum! ri niurkalili changes noticed at Flags latf In the 
counts tall were observed on photograph* mado on 
April 10th and May 1st On April l«th the tall hsd 
completely changed In form The more or lean bilateral 
symmetry hsd entirely disappeared The plates of May 
1st show for a distant*! of about 70 dig a tall well 
tli fluid with e gentle lunature, hut beyond tbls point 
faint und diffuse Tbe outer |iarts of the tall on the 
Iasi twn plates have the appearance of having been 
acted upon and shat tired by some rather sudden and 
disturbing disintegrating force The comet’* nearest 
approatb to Venus oettirred about tbls time The 
quest Ion naturally arises, could the planet have been 
the disturbing Influence? Comparison* of tho dtsap- 
pearnnte or the comets tall for some days before and 
after this evtnt may tell us something 

The great square ot Pegasus acted aa a splendid 
'Under' both (or the comet of 1910 A and for Halley's 
comet This mutual association of the two comet* 
with Pegasus affords a good example of one of the 
chief dlffliultlea experienced by those astronomers who 
have endeavored to trace Halley's comet amid the 
mass of brief and very general records of comets In 
ancient chronhles 

It la unfortunate that the chance of capturing a 
sample of tbe tall of Halley's comet was not soiled 
Tbe passage of the eartb through a cornel’s tall Is so 
rare an occurrence that no opportunity should be 
missed In the April nnmbor of the Bulletin de la 
SoclAtA Aalronomlque de France, r B Guillaume 
suggested the liquefaction of a large quantity of air 
which could nfterward be treated by (notional dis- 
tillation. and possibly some cometsry mstter recog 
nlscd He pointed out that very mlnuto quantities of 
the rare gaaea. ouch as krypton and argon, are thus 
secured from Immense volumes of air and that It la 
now possible to liquefy 1 000 ruble meters of air per 
hour It la Just possible that by this means a chemi- 
cal study of the comet might become a byproduct of 
an Industrial operation 

An Investigation of Kncke s comet by Dr Backlund 
shows that the acceleration of the mean motion of 
that body between 1895 1901 and 1904 was not eon 
atant l)r Backlund suggests that the resistance 
which would explain the phenomenon la a meteoiia 
swarm In the neighborhood of perihelion, and that tha 
decrease of the aceoterstlon must be attributed rather 
to the diminution of tbe density of the resisting me- 
dium than to thsngcs In the comet Itself Dr Back 
lund also discusses tbe comets fluctuations In bright- 
ness. but offers 
no explanation 

The passage of 


led Flamniarlon 
to suggest that If 
there la any pal 
pabla material at 
so great a die 
lance from the 
head It might be 

ure the mlnuto 
rise of tempera 
ture produced by 
tbe earth as It 
ruahed through 
the tall at tbe 
rale ol 48 mile* a 

All hough comet 
A mo hns sped 
away Its pecnll 
settles are stilt 
the subjet l of as 
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cut from anything seen In prevloua comets, and having 
tho appearance of a miniature sodlacal light 
It was to be ox pec led that the apparition ot Halley's 
comet would not remain without Its effect upon the 
> Ignorant peoples of tbe world, even though this 


i May at* 191a. -'V 



sura Us natives, nig Cblncoe aitnatioa finds Ha t 
counterpart In Europe. The suicide of a Hungarian 
farmer “on account of Halley’s comet," as the new*- 
papers have It, la followed by a report from Odessa 
that in Southsrn Russia there is a veritable popular 
terror which la being exploited by nnaernpulona per- 
son* for tbe purpose of obtaining money for special 
prayers, etc. 

Observations of Halley's comet made In Harvard 
College Observatory on the morning of May Sth lead to 
the following results The brightness ot tbe nucleus 
of tha comet was measured by Prof Wendell with 
tbe 15-Inch equatorial, with tha resulting msgnltude 
7 0S The nucleus was, therefore, distinctly fainter 
than on April J7th, when Its magnitude waa 101. Tha 
total light of the comet waa greater, being eetlmatad 
by Mr Oampbell as magnitude f J Three photographs 
ware obtained by Mr King which allowed a well-da* 
fined nucleus. A long tall was shown, which wap 
bifurcated 
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la the twentieth century, and the day* of euperitltlon 
aro supposed to have passed Reports from China 
■late that the comet waa used as an omen to Inflame 
rioters in disaffected districts. To be sure, the au- 
thorities tried to counteract these attempU by exhibit- 
ing pictures ot the comet with an account of Its prev- 


alent Thus Dr 
Woll comments 
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THX AOCEDZXT TO TIB “gXPMU* " 

The recent destruction ot the “Zeppelin" nlrthfe 
again drives home the Inherent defects of the rig* 
type of airship While Journeying from Homburg to 
Cologne, It was necessary to anchor the airship In so 
open Held. On April 25th, at 1 P M , after the vmmI 
had received a new charge of gaa, It was torn from Ita 
anchor by a storm, and driven away In a northwesterly 
direction The airship came down at Webers burg in 
tho vicinity of Wellburg on the River Labn, and wag 
totally destroyed Two companies of aoldlera were on- 
able to bold the veeael against the terrible storm In 
order to prevent a catastrophe, It waa necessary to 
order tbe aoldlera to release the alrabtp, which Imme- 
diately rose to a height of 704 reel, and was driven 
away In tbe direction of Wellburg At 20 minutes 
past one the airship was sighted from Wellburg Sud- 
denly, probably caused by a downward gust, tbe ves- 
sel was farced down Into tbe Lahn valley In the 
Labn valley, where the storm rnged violently, the 
wind blew the vessel broadside and pressed It down 
to the earth The nose dipped almost Into the Labn, 
whioh wind* through the valley Then the bow of tbs 
"Zeppelin'' waa caught In the telegraph wires which 
rna along the railway. The metal frame waa twisted 
Trees were bent end telegraph poles were torn down, 
and with a frightful nolso the wind hurled the enor- 
mous gas bag against tbe side of a hill and forced 
It Into the trees. Another gust of wind then threw 
the lower portion of the airship across tha hill Alu- 
minium parte, yards of balloon cloth, and steel rods 
lay In a tangled mass 

The catastrophe of Wellburg Is the fourth sustained 
by dirigible airships Tbe first waa that or the French 
dirigible “La Patrle," which during a trial at Ver 
dun on the 29th of November, 1907, bad to land In 
the viridity of Buesnes The next morning, tbe wind 
changed to a howling hurricane. The aoldlera wbo 
wore In charge of tbe airship were compelled to re- 
lease tho ropes In order not to b« carried away In a 
few minutes the “L* Patrle" had vanished, and was 
never aeen again 

The next great catastrophe destroyed the “Zeppelin 
IV,” while Count Zeppelin was on bis famous 24 hour 
record trip pt tbe 
4tb and Sth of 
August. 1902 On 
tha return Jour- 
ney about ten ki- 
lometers from 
Stuttgart, Count 


fore It was port- 
id* to cure tha 
defect* In tb* mo- 
tor, which had 
caused him to 
come down, the 
airship was de- 
stroyed To this 
day tho actual 
cause baa not 
been discovered. 
Tho "Zeppelin" 
caught fir* and 
was burned up In 
a low mlntttM. 

Tha next a 
trophe affected 
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it w III. r Dili Mr Banner Shepherd haa lilted the appa 
i Hiim with a fine shatter, and In that case the receiver 
tan bo modified The beam o( light U then dlrwted 
i h rough the tunneled poles or the < lectro-magncl, and 
n |>alr of nnrrov compensated selenium cells Is placed 
behind the silt, a positive lens Ik In* Interposed Any 
dot received shifts the fiber laterally, light falls on 
the selenium cells, and thi lr reduced realstanca allows 
a battery to aclunte a relay which throws the tele- 
photograph receiver Into circuit 


BOW TBI “ FLOEIDA " WAS LACBCBBO 

The launching of Ihi ‘Florida.* which took place 
strictly u< cording to schedule, at the Brooklyn navy 
iur<1 cm the morning of May 12th, wan an tin- 
usually brilliant function In Its technical aspects 
Hu lauuih was particularly successful, and we 
otter our congratulations to the naval constructors who 
were directly responsible The ship Is now tied up at 
the navy yard dock, where she will receive her stdu 
armor, which Is already assembled at the yard, and her 
i arrets which ure also about ready for placing 

A most Interesting feature of tbo day was a dinner 
In ci lebratlon of the event, given by the employees 
of i ho yard who built l he ship This event at which 
mime 1 20ft were present. Included among the speakers 
Vico President Sherman, Governor Cllc hrlat of Florida 
Assistant Secretary Wlnlbrnp of the navy, Admiral 
l.eut>c, the commandant of the navy yard, Naval Con 
strnc lor Baxter, and others. ( apt Baxter referred to 
the strong personal Interest taken by .the whole force 
of men who worked upon the Florida" In the success 
of the ship To the Editor, who was present as ■ 
guest, the genuine enthusiasm raised among the men 
whenever any refer 
ence was made to the 
ship, the yard, and 
Us officers seemed to 
be a strong Indorse- 
ment of the policy of 
hiving at all tlmea a 
battleship under con- 
struction at tbo New 
York yard 

lu response to sev 
oral Inquiries aa to 
just how a battleship 
Is launched, wo have 
prepan d the accoui- 
p a n y I u g sketches, 
showing a portion of 
the launching ways 
near the bow The 


slst of rows of piling 
driven to a solid bear 
lng upon which are 
spiked heavy, square 
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with four Inch white ptna timbers, which form tba 
bed In which the bow of tbs vessel reels. To asstat 
In tying the whole cradle together, heavy wire ropee 
lease beneath the bow and are canted around heavy 
oak thimbles, placed on the outside of the poppets. 
Further support la given by 1 41 Inch tie rods, which 
are drawn up snugly by nuts on the outside of the 
poppets. 

The crushing timbers are provided throughout 
their entire length with a series of oak wedge* Inter- 
poend between them and the launching ways below 
About half an hour before the launch, hundreds of 
workmen range themselves up and down the ways, 
and by means of heavy sledges drive these wedges 
home, forcing the launching cradle Into closer con 
tact with the ship, and eventually lifting It sufficiently 
to clear It from the keel blocks, thus transferring the 
load entirely to the launching ways. 

This brings us to the consideration of the Interest 
lng method by which the ship Is held In place, and 
prevented from starting off down Its well-greased "to- 
boggan “ until the exact moment when the christening 
Is performed and the ordor Is given to let go The 
locking and starting gear are as follows 

The hardwood launching ways are extended for- 
ward and alrengly bolted down to the ground nr 
permanent ways. After the wedge* have been driven 
home, end the ship Is resting on the Inclined end 
well-greased surface* It Is prevented from moving 
solely by these bolted connections At the crlil- 
iftl moment, at the word of command, carpenters 
armed with cross-cut saws commence to saw through 
these timbers, and as the rot la made, a point la soon 
reached where the tensions! strength of the remaln- 





. . tota* OPdfc an 

tbs hnpoesflriA task of glrttg to oMfc ■ 
of personal attention proper to It* 
demanded by law Lastly, the Board at 
at preoent aonatltntod, oo* 
or*, and no pro via ton fa 
made under tbo present law to supply a temporary 
vacancy caused by Stcknaas, or other cause, with tfeS 
recolt tbnt the abassoa of one member sometime* '*> 
suits In an unevenly divided Board, and to ths C o ne s 
quent necessity for a rehearing The abs ent s of twp 
members cause* an entire suspension of business. <-.4 
The enactment of Mr Carrier's Mil Into a law Wfliii 
provide an appellate Board, any three > 
which would constitute .a quorum, the p 
all application* on appeal would be expedited, and Si 


the Inventor* of one appeal fee, attoraeya' f isl BN 
Incidental expenses Lastly, one appeal In the PSS^t 
Office Instead of two would give greater stability gs 
the declalona of the office tribunate, and wouldmo 
obviate any want of agreement that hail at tlme*4g- 
Isted In the past between the decisions of the Caaagfte- 
aloner of Patents and the Assistant Commissions**;* 
The bill Is In reality Commissioner Moore's WH.-B*r 
it was submitted by him to the Secretary of the MAT 
tor, who made a careful atudy of It and transmMM 
It tor tbe consideration of Congrees. The patent**!*- 
f cm Ion, as a whole, la In favor of the measure 4 
The value of the measure will be appreciated wAffiB 
we consider the manner In which the Patent Offite 
does Its work Kach of the forty-two examining 41*4- 
w 1th a special class of inventions. The 
Board of Bx s m lnsd n 
ln-Chlef, 


I In 


"taps, 


running transversely 
Upon thtsc are laid 
■pries of hoavy. longi- 
tudinal square tim- 
bers In three parallel 
lines, one Immediate 
ly beneath the keel. 



these forty-two IHV 
sloni, covering tbs en- 
tire range of meohasti- 

cal arts, chemistry, 
electricity, and tka 
like The membesa 
of the Board canaat 
be experts In all *f 
these widely diverg- 
ing fields of activity 
They must inform 
themselves upon all 
these classes of Inven- 
tions as they come be- 
fore them They are 
supposed to hsve a 
special knowledge of 
all tbe legal points 
which are likely to be 
Involved In the ap- 


tccbnlcal point ai 


LAPBOSIBfl WAT! AJTD CBAkU OF "F10M8A" BUB IBB 


of the ship between the keel and the bilges Durlug 
construction the weight la carried upon the keel 
blocks and upon hundreds of shoring timbers. When 
the ship t* ready for launching and a few minutes 
before the actual launch the weight of the Ihlp Is 
transferred from the central kucl blocks and the 
shoring limber* to the two parallel linos ot launch- 
ing ways Each permanent way, built up of heavy, 
square limbers, present* a sliding surface tour 
tec l Wide extending the whole length ot tho ship and 
duwn a considerable distance Into the water The 
pennanont ways are fastened firmly down to tbe croti 
I -a pa and piling below The laumhlng ways which 
are also four feet In width, are attached to the hull 
nf the ship, and movo wlih It down Into the water 
Between the under surface of the launching ways and 
the upper surface of the permanent ways la a thick 
i oat lug of grease, oil, and other lubricating 
The laum I il nit ways have to be molded to the form of 
the ahlp ror which they form a cradle, and our draw 
lug shows part ot the cradle near the bow, which la 
known as the forward "poppet*." The poppets con- 
sist of six sets of 14 Inch by 14 Inch timbers In 
groups of hnlf a doxon At their upper ends the** 
tlmbera bed against heavy angle Iron brackets, sad 
at their lower ends they rest upon what are known as 
the "crushing timbers" long lines of parallel tim- 
ber* four feul wide the bottom one ot which form* 
tbs sliding surface nf the launching ways The above- 


Ing timber falls to bold tbo vessel It parts with a 
loud report, and almost Invariably tbe ahlp starts, 
slowly at first, and then more rapidly, tor the water 
Occasionally a vessel will stick and must be given 
s start. For this purpose, four heavy ramming Us* 
ben are laid in position abutting against the end of 
the launching ways, with hydraulic jacks Interposed 
between them, and hoavy timber abutment*. BhonU 
the ship “hang," a brief operation of tho J**bi Is am- 
orally sufficient to start her 


BHidasiktasatartf Appeals la UM PataM skn. 

Mr Frank D Currier of New Ham pa hi re tatiadueed 
on January list, 1*10, a bill tbe prtaclpal purpose 
of which Is to expedite tbe | rusting of patents in tbs 
Patent Office, and to eliminate one appeal In the office 
lu bis last annual report tbe Commissioner *f Patent* 
tloo and advocated a meas- 
ure which would combine the Commlasleaer, the First 
Assistant Commtestoner, the 
and the Bxamlners-lB-Cfalef Into a i 
anal, any three of whom shall oaaatttgts a qttbnrn, t* 
which all appeal* ibati It*, whether “ ' 

Examiner o%frotn tbs Examiner In 
from which appeals would lie to the Coart of Appeals 
of the District of Columbia. 

Ctider the present patent tew In 
appeal Ilea from the Primary Examiner to the Board 
of Examlners-tn-Chlef, then to the Oomalaffieaar (the 


a half Inch to three-quarter* of an Inch thick and 41 
Inches wide which extend down below tho keel and peals of the Dig 
up to similar brackets on the other aide of the ship case*. the course 
The space between the straps and the hall Is filled In Examiner of 


ill decision to tbe Ootrrt of A 
triot of Oolombla. in Ittsrfsrsn 
of appeal from tbe deefskm of tl 
This cost 


order that theae men 
may keep up with the 
times, It Is necessary ror them to study and read 
ranch At present there are bearings every after- 
noon beginning at one o'clock There are on the 
docket seven or eight ew parte caaee Involving the 
patentability of an Invention, or one to two Interfer- 
ence cases Involving tbe consideration of testimony 
taken on both sides, the application of the law. and 
frequently, tho right of the applicant to make tbe 
etelma. Hence, only tbe forenoon Is left for stady 
and what reading la necessary and tbe preperatioa 
of decision*, it Is small wonder that the Examiner s 
ta-Ohlet find It almost Impossible to keep up with 
thsir work. Driven to It. they can make some dost 
at a decision, hot to do so properly the Invention 
maet be studied thoroughly, sod In Interference am 
the testimony must ell he read, avsa though it — «y 
involve thousand* of pegs*, wtth only three aaa 
oa the Board, the time haa come when tt Is necaaMtf 
to do something in the way of relief, ao that peoaffit 
aad correct derisions may be handed down. Jost naw 
the Board is several month* behind It* wet*. The i* 
suit ti that to get an appeal through the Board *f 


At the prese n t tin**, the anas watt |* done ever 
twks ta the Patent Office for no very toad reaaqpti 
The theary of the present eaaise ef apfMls is that 
nadar the dedafam of thh BneawtBoard af Pffiwf fra ? 
tfrCUsf, there «fltt» *a *nmt te the OamsMaMewr 

is verm. H m tW Eiae ltl i fcy the-fT “ 

fttaaen t* mms m 
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km thn kelp of kJs Assistant ConuBteekwer, end he 
*too hat- to h*v* the help ot law oterke, The situs- 
tlop la, therefore. tht*: Instead ot getting the decision 
ot the Board of Rxwmlnors- to-Chlef, the only chance 
the Board haa of lattice taiether end tormina 
ah opinion on a eaae la after hearing the am- 
meata which are made by the attorney*. The Board 
then trie* to come to feme conclusion at that Urn* 
If It doea hot, then the work la to be divided among 
the member* of the Board, and each one baa to pre- 
pare hi* aha re of the case*, and then explain hi* 
derision after It la rendered to the other member* ot 
ffte Board, whereupon they decide whether they will 
eoncur or diment Obrlouely, the decision does not 
qgnotl y represent the views ot all the member* ot 
IB* Boerd. Sometime* they have eo much work to 
44 that they hare to pass It orer and elan It any way 

Bor these reaaons. It would seem that the Currier 
h^ la worth enactln* Into a law 

t ~~~ 
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The largest oil puaher In the history of California, 
a*t perhaps the moat profitable In the world'* hie- 
twrp, I* the Lakevtew In the Maricopa oil field, forty 
Bdtaa southeast of Bakersfield, Cal The ruber 
started to spout on Tuesday morning, March 15th, 
aad, save for a period of eight hours In which It 
"landed up' on March list, when It burst forth or 
IB own accord like a volcano ot oil, the well flowed 
continuously up to March 31st, averaging a flow ol 
11, *<X> barrels of oil of 18 gravity Beaumd each 21 
hpura, as measured In the run-off from the sump hole 
t Brough a dltrh In which the oil ran* to n rapidly 
bpllt pipe-line Since that date the flow hss contln 
wed at the rate ot from 42,000 to 45,000 gallons, sod up 
to May 8rd It had delivered about 2,000,000 barrel* 
of oil 

The marvel of the gusher has been It* sustained 
productivity During the two weeka following March 
Slat, 1810, more than one-hair million barrel! of high 
grade crude petroleum bad been collected from the 
well The stream rises Intermittently from 170 to 
240 feet above the top of the derrick, which, before 
the crown or top woe carried away by the stream 
of oil. was 84 feet In height The oil sands were 
struck at 2 300 feel, at which point a tremendous gas 
pressure was encountered and the drillers were snd 
denly aniseed at seeing small rocks hurled hundreds 
of feet Id the air through tbu eight Inch casing After 
the oil sands were struck, the well rapidly "drilled 
Itself' to a greater depth The well promises lo keep 
spouting for many months to come 

The well can be heard roaring for more than a 
mile. Spray from the gusher has been carried a dis- 
tance of two and a bnlf mllea, and hundreds of auto- 
mobiles have carried sightseers from Bakersfield to 
witness the unique eight The sale brush for a dis- 
tance of half a mile around the well Is coated with 
oil, and several lack rabbits killed by the flow were 
brought by small boys Into Maricopa. All efforts to 
“cap" the cosher have proved unavailing, the force 
ot the oil flow carried away the crown or top of the 
derrick and fifteen feet of He uppermost structure, 
and the tremendous flow created a huge lake of oil 
axtendlng for hundreds ot feet on every aide of the 
derrick 

From a money viewpoint the gusher is said to be 
the moat valuable In the worlds history, far exceed- 
ing the famous Texas gusher In the Beaumont field, 
which caught Are and aabaequently ran Into salt 
water, for the owners of the Lehevlew had netted by 
March Slot over 8800.000 from the oil, which Is now 
being piped to tidewater from Maricopa In tbe San 
Joaquin valley to Port Harford on the Pacific coast, 
a distance of ISO miles. 

To control the oil from the gusher was In Itself so 
Slight achievement Shortly after the greet stream 
amsied the drillers, three pumps with a combined 


the ail so recovered was the first oil to enter the huge 
tank* built by the Independent producer* of Califor- 
nia. 

Tbs big well, wblch I* one or the seven gusher* 
“brought In" In the Coalinxa and Mldwgy-Martoopa 
oil field* of California within the put month, to doe 
t* th« persistency of a sing's man. A discouraged 
beard of directors, three day* before the gusher was 
Struck, doptded to quit drilling. The order was given, 
bat the superintendent conveniently forgot It Ho 
drilled 47 feet mar* against penalty of d tom tonal, and 
j^a Mt entered the oil muds. 

v-1 a flats all effort* to cap the, wen have proved nn- 
IvalBax. aad the oil to now rushing baavanvqrd both 
M tbe Inside and the ontsld* at the steel caring- 

It to m Interesting toot that lately 4* gtmrity of 
Ifcfcgtl has risen from If Beams* to tV. This has 
nil 1 * bow tote* drawn 


tUMt to indicate that Jbe 
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To tbe Editor of tbe Scuvnnc Aituncsit 
in your Issue of April 30th Mr Godfrey assumes 
that the center of suspension end center or thrust 
■re coincide \ center ot gravity low, and center ot 
resistance to tbe lateral motion In vertical rudder 
high 

In an uroplane with perfect stability the renter 
of gravity should be low, the center of thrust below 
ths supporting plane yet In the center of real* lance 
to forward motion and the vertical rudder below the 
center of suspension yet at the center of resistance 
to lateral motion In my monoplane the operator by 
shifting bis weight slightly can raise the Inner wing 
In making the turn Moors Fiaskun 

Grand Junction, Colo. 
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To the Editor of tho Bticicrmc Audiican 

1 have been a constant reader of the Stirvmic 
Amksitah for, I think more then thirty years— Imrk 
as far 1 can remember, anyway In tho Issue whlc.li 
I received Saturday, 1 noticed an Illustration of « 
weed-cutting boat and a description sent by yonr Paris 
correspondent While I da not know that there to a 
specific statement In the article that It to a new echrme 
certainly one can only gain that Inference from the 
reading 

While 1 do not remember lo have aeen a weed -(-ill 
ting boat exactly similar lo that ose, they have been In 
nee in this country by many of the Ice companies lor 
many years. The Consumers' Company of thle i lty, of 
which 1 was vice-president and general manager for 
a good many yeara, something like ten years ago built 
a boat at their own works for this purpose aud while 
owing to the fat t thnt gasoline engines were not then 
so universally used as at present steam power was 
used for Its propulsion and for tbe operation of the 
cutting knives, yet its purpose waa the same and II 
accomplished the same end and In my Judgment was 
In some respects better than this French devlre A* 
I remember it, we merely built ■ flatboet about ten 
feel wide and forty feet long We mounted the wheel 
at the Stern, after the manner or Mississippi Hiver 
■teamboats. Instead of at the bow as In the French 
boat and we placed the cutting knives a the bow 
They were ebout the same type as those used on mow 
Ing machines and were operated by the same engine 
that propelled tbe boat We merel used a small up- 
right boiler and a single-cylinder vertical engine for 
power, transmitting the power to the stsrn wheel by 
(halne and to the rutting knives by bevel gears en.| 
shafting Right at the front snd of the boat convent 
«nt to the pilot, was a clutch for throwing the i utllng 
knlvee In and out of gear The knives were raised 
and lowered by ■ gear controlled by the same person 
This boat at times was run by one Individual Of 
course, It was better to have two — one as engineer 
snd the other ss pilot It was arranged to cut to n 
depth, 1 think, of four feet 

I know of several boats of this same character used 
by various Ice companies and I thfnk In one respe< t 
they are very much better then the French boat as 
the cutting knlvee ere In front, and the pilot knows 
Just what he to doing all tbe time and of course, he 
can run tbe boat very much nearer the shore and 
cut the weeds out In vpry much shallower water Then 
again, tbe French boat rune over the tops of tbe 
rushes, pushing them down possibly so that the weed 
cutting knives would not cut them at ell 

Chicago, 111 Johm n.NijAU 


The well-knows Swedish physicist, Dr Knut Ang 
strom, to deed. To the general public hie passing will 
mean little, because bis Investigations were not or 
tbe character that attracted public attention To the 
scientist hi* death means a sad loss for In him physics 
has boon deprived of one of Its ablest Investigators 
Prof Angstrom was ths second generation of a 
family distinguished for Its scientific researches Hto 
father, Johan, achieved fame by reason of hto splendid 
study of the solar spectrum Ills son, Knut was 
born In 1857. He studied at tbs University of Upsala, 
where he afterward taught lie occupied a profes- 
sorial rhalr at tbs time of hto death 
Angstrom's first researches were made In the field 
of spectroscopy By means of the spectre bolometer 
he studied the phenomena of absorption In the Infra 
red spectrum, notably for carbon monoxide, carbon 
dioxide, water vapor and osone These Investigations 
gave rise to an Interesting controversy with Arrhe- 
nius. Water vapor, carbon dioxide and osone have 
a marked Influence on tbe temperature of our globe 
Id effect, they partially hamper the radiation of the 
earth Into Interstellar space and tbua aid In main 
tale Ing tbe surface or our planet at a temperature 
compatible With the conditions or life With thee* 
sg a basts, Arrhenius bunt up *n Ingenious 


theory to account for the glacial period He supposed 
tbst the quantity of carbon dioxide oonlalned In our 
atmosphere has Increased since that period Ang 
strom proved that Arrhenius' reasoning wee valid only 
for carbon dioxide of almost lnflnilc tenuity and that 
the possible variations of the tennlty of carbon dioxide 
In the air could not possibly hare had any Influence 
on the temperature of the earth 
Angstrom's name will be forever linked with the 
■tudy of solar radiation An Instrument which he lu 
rented for the purpose of measuring this radiation 
and known ns tbe Angstrom pyrhellomeler to now 
widely UBed In observatories 


The government dam stroee the Belt River el Rnosr 
relt, Arlxone to nearing completion after about six 
years of BCtlre work The dam Is excellently desc rlbed 
and Illustrated In the opening arllile of the lurrcnt 
Hipi-ivmknt No 1794 by Edmund G Klnyon In an 
artirli entitled “New Methods of Polar Explorations 
the forthiomlng expeditions or I lent Wilhelm Kill I) 
nnr and Capt Scott are described In detail as well as 
other expeditions Tbs i urrent problems of most In- 
terest tu those engaged In the branches of science 
associated with marine construction are usually 
brought Into high relief at tho annual meet-ng of the 
Instltntlon uf Navel Architects. In the present year 
thle haa been pertliularly the esse A summary of the 
institution s proceedings Is presented The Inauguni 
lion of the Oceanographic Museum at Monaco took 
place un March 28th In the presence of representatives 
of the governments of France Germany Italy, Spain 
and Portugal, snd a great gathering or men of ac I 
enre of nil nations who were Invited by the Prince of 
Monaco The museum Is made the subject of an In 
t creating Illustrated artlile Dr E K Barnard or 
'W-rkes Observatory has made n special Htudy of the 
aurura In the i urrent Bi pciksisvt the results of hto 
observations between 1902 snd 190# ace presented 
On May 18th, at 9 p M eastern atandard time llal 
leys lomet will i us directly between the gun and 
the earth and Its tall will sweep over and envelop 
the earib In this connection It Is Interesting In note- 
that a miracle book of the glxteenth century mentions 
the pah-, j of a very large comet between the earth 
and th> nun and a phenomenon apiutrenlly connected 
therewith Tho clrcnmaianceg of the iiassagc aa given 
III the work are published Pi rhapg the biggest comet 
of the nineteenth century wag thnt of Donatl which 
nppearetl In 1858 At tile time Charles Dick, me wag 
Editor of Household Wordg In (he pages of which 
magaxlne there apiH-ared an Interesting article on the 
appearance of the comet— Interesting because of Its 
attempt to present the phenomenon In a populnr way 
and alao curious In the light of our more advanced 
i ometary knowledge Visible Molecules Corpusrles, 
snd Ions is Ihe title of an article In which the mod 
trn theory of matter Is discussed 


Kc guard hBS designed an automatic device (or 
steadying tbe flight nf un aeroplane In which use Is 
made of the iiivartobllltj or the axis nr rotation of a 
gyroscope For slublllrlng an ucroplane however It 
Is not necessary to have a gyrostat of great mass, act 
Ing directly upon the sxls of the aeroplane A small 
gyroscope, weighing only n few pounds suffices to 
establish dec trie contacts In the frame which contains 
II By means of these contacts currents are sour 
through motors which operate Her steering organs of 
Ihe aeroplane Two motors are required for this pur 
j«ise but they n.,c y lie very small aud light because 
they act upon the rudders hy means of levers Keg 
nard has not yet had an opimrlunllv to apply Ills In 
ventlon to a real aeroplane but he has submitted to 
the French Academy of 8c lences a model of sn aero 
plane about Ihree fc-er long resting on a bat which 
contains a gyrostatlc stabilizer When the system Is 
Inclined In any way the steering organ, whose fuuc ilun 
II Is to reatore the axis to Its original position, Is at 
once automatically art Into motion 


irbal One Firm Pays for Pafcnls. 

A recent report of Ihe General Electric Com pa m 
covering the is-rlod of the eleven months ending De- 
cember 31st, 1909 contains sonic re markable figures 
During the flscil year the rompany paid for pate nls 
and patent litigation the sum of *904 207 which sum 
la not counted as an asset but Is charged over to profit 
and loss All the rompany ■ valuable patents fran 
rblses and good wills stand in the lialanre sheet at 
a nominal valuation of one dollar 


Mr Richard nioes an Inventor who did much to 
Improve machinery of various hinds, died recently nr 
Richmond Hill, 1-ong Island, at the rliie age or ■>', 
yean He patented the Cnlver swlti h and the first 
scaling ladder used by the New York Fire De|iart 
ment Hydraulic water pressure systems for sky 
scrapers end Improvements In sewing machines are 
alao to be credited to him 
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THE MANUFACTURE OF T W I N E 


What Ir generally known ns hi mp twine, mod In 
BUih enormous iinnnlltliH for various purposes, Ir 
manufactured from two vurliilis of liber known as 
Manila and Sltwl Needle hr to say the first named 
ionics from the Plilllpplm Islands formln g one of 
(lie prim Ipal produits of llilu jioiwuialon of tho United 
atntfs wlilli tin Sisal Ir sciurcd principally from 
Mexico tin Hiate of \uiatnn contributing the larg 
oat Hlippli An Idea of the ixtmt of Manila hemp 
mauufiii mri d can lie gained whin It la stated that 
rath ytar no lias Ihnn 12'inoo tons are shipped from 
the i Ity of Manila imml of It coming to the United 
Slates 

The ftbor from the Philippines Is obtained from a 
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verted Into fiber. Thla la dona by the ntual method 
of decortication The material 1* fed Into tbe receiv- 
ing hoppon of the mil] by means of an endless con- 
veyer, tbe leave* being laid upon tbe aurface of the 
conveyer side by aide By means of toothed wheels 
they aro cut lengthwise Into shred*. In this state the 
materiel la paseed through mechanical cleantn which 
remove all of tbe pulp. Next tho fiber passee out of 
the decortlcator end Is carried to yards adjacent to 
the mill, where It Is hung upon lines and dried by 
expoeurc to the beat of the sun This process con 
eluded, It Is pressed Into bales of convenient alse, and 
Is then ready for shipment to the United States. As 
already stated, tbs preparation of Manila fiber Is done 
entirely 



■peclea of the banana family, which 
attains a height of fifteen or twenty 
feet The eteniR of the separate 
leaves grow In a close cluster form 
In* wbat appears to be a solid tree 
trunk, to the height of ten or twelve 
feet, where they separate and hranrh 
out like tbe limbs of an ordlusry 

The natives ml llu-si stalks off 
near the ground removing the 
leaves from the lop of the stalk, 
then neparallng the hIuiiu and re- 
moving tile pulp from the fiber by 
repeatedly drawing il a< ross tlx 
edge of b dull blade pressed on a 
blmk of wood This primitive 
method of Henning the Manila fits r hen not as yc 
given place to modern machinery The average day 
work of a native Is rlgbticn pounds of ! leaned filiei 

Thla work of growing and i leaning the fiber Is cm 
fined to tbe mountatnuus districts After Hie 
has las n dried It Is packed In convenient slw-d bun 
dies ami brought down to file coast villages where 
It Is purchased by exporters, who sort the fiber and 
preaa It by machinery Into bales convenient for ship- 
ping These- bales are protri-lcd by mattings woven 
or plaited from ruabea by the natives, and are secured 
by rattan bands 

Tbe Hi-ncqucn plant furnishes tho 81i«l fiber wblcb 
Is brought to this country The plant bean a re 
markable resemblance to the well known century 
plant and Is frequently mistaken for the latter on 
account of Its appearance As It forms one of tbe 
principal products of Yucatan the Siaal plant la cul 
tlvated on large plantations, principally by Indian 
labor Tht young plants on these plantations are set 
out In rows about teu feet apart About the fifth or 
sixth year the plant Is sufficiently matured, so that 
the under and larger leaves are cut, and tbe pulp re- 
moved by decortication, leaving (he fibers to dry In 
the sun, they are then bnlcd ready for market The 
plant continues to grow and produces about a down 
mature leaves inch v«ar At the end of a period 
ranging from fiflee-n 10 twenty yearn the plant dlea, 
and Is replaced by n young one 

The method of gathering the Sisal and shipping It 
to rnnrket Is much more tvslemsllc than the process 
employed In the Philippines, for nearly all of the 
Siaal plantations leave tramways extending through 
His Henequen fields, so that as fast as this curious 
harvest la gathered It can bo loaded directly on cart 
and drawn by mules to tbe factory, where It la coo- 


movable racks or the floor Thla la the first procoM 
In preparing the hemp— for such it baa now be- 
come— for ■pinning, but before being conveyed to 
thla apparatus, ft goes through whet la called the 
flnlxhlog machine. Thla combines in part tbe draw 
log and Blubbing frame* of tbe cotton mill, eo that 
when the material emerges from ft, the itrand baa- 
been considerably reduced In aloe and le alightin' 
twisted, enabling ft to be coiled in cans, fromi 
which It ia fed to the spinning Jennies While U>» 
■pinning machine la of course designed for treating 
thla fiber especially, it la as automatic In Its ope*#- 
tton as the modern self-acting mechanism, and •> 
more human labor la required to convert the eltvm# 
Into finished product than la required In the manu- 
facture of yarn and thread from the ordinary ectta^. 
Tbe twine spinning machine Includes drawing rolls 
for lengthening the silver, the material aa It lmqfli 
from them being twisted by the action of the iplodtm 
mounted upon carriages which adjust tbemaalvea 4e 
the movement of the drawing rolls. , t 

As fast as the twine Is span It la alio wound on 4 
large spool or bobbin the latter being taken to tba 
balling machine as soon aa ft Is filled with the twiner 
The balling machines are also automatic in thslff 
operation, not only winding the ball from tbe bobbin* 
but discharging tbe finished ball automatically wh*» 
It baa reached the proper dimensions These m» 
chines are lalculated to wind balls weighing flwp 
pounds each where tbe twine la used In connection 
with binders and other agricultural machinery, tbf 
balls being parked Into cases bolding ten each > 
At the McCormick plant, which Is Illustrated In tho 
accompanying engravings, several grades of hemp 
twine are produced, one or which Includes the mix 
of Mexican and Manila fiber, as thla Is found to 
be very durable To show the difference In the 
weight of the material It may be said that a pound 
of such twine contains 600 feet The twine made en 
tlrely from Manila la slightly finer and averages 600 
feet to the pound, while the Sisal la the coarsest, av- 
000 feet to the pound 

I»rm ky Rail. 

food problem by 


mill, with the ex- 

ception that some 
of tbe machinery 
utilised in tbe lab 
ter la missing This 
Is due to the fact 
that leas care la 

required Id tbe preparation of tbe fiber for spinning, 
since Its appearance usually due* not lncreAe tbe 
value of the finished product. Aa la well known, tbe 
preparatory machinery In a cotton mill la by far tbe 
most elaborate apparatus Installed It includes the 
opening and scutching machine, by which the material 
Is cleaned from dirt and other foreign particles. Aa 
the fiber la not a mass of tint like raw cotton, this 
mechanism la not required, nor Is It neceaaary to form 
It Into bata preparatory to carding In tbe modern 
twine mill, however, the fiber le paesed through mech- 
anism wblcb 1* somewhat similar to the carding en- 
gine and performs the same duties, disentangling the 
fiber by mean* ft revolving oylhider* provided with 
cards which are suitable for treating such coons ma- 
terial Wben carded the fiber la drawn Into a eon 
dult, through which It paam between calender roll- 
ers end emerge* from the machine in e ooerse 
strand It le then colled ft) large heaps either upon 


Bales ef twine ready lor shlpaeat 
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She also believe* m teaching the young to be tarn; 
ere 

Accordingly, the State maintains a collect of agri- 
culture, a university farm, polytechnic school, United 
state* experiment stations, etc.V> - 

Now aha proposes to Introduce the study of agricul- 
ture Into the public schools of the Stats. 

A substantial beginning In thla Una baa already 
been made In the establishment of the study In the 
high schools, later on ft will find a pined in the 
primary and grammar schools. 

Then California has its farmers’ dub, granges, and 
farmers' unlota’ scattered all over the State, and these 
organisations exercise a targe Influence upon the edu- 
cational thought of the day 


held In various parte of tho Btete and ranch anabelty - 
between *0,000 and 35,000 £* rates*. ' ' ' 7 

C>1 iterate has u»ta* organised hMtinM^ «n»i ^ 
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mSmbm la the world, ooopriatag a central oOce and 
Bute taaeetarr at Bamoento and a 1 


b oonntr covering a bortlcnltnral section aleo baa 
lta own local canunlwlon, lnepecton, etc, while the 
trait grower! hold two State contention* annually 

Tbeee an wield a atrong education*! Influence and 
add largely to the aum of farm knowledge In the 
State 

But the lateat and meet striking feature of Call 
fornla'i campaign of farm propaganda la the ao-called 
'Agricultural and Horticultural Demonstration Train." 

Thla train la tha joint work of the California College 
of Agriculture and the Southern Pacific Company, tha 
one aupplylng the exhibit* and corpa of lecturer* and 
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Thla led to the organisation of the “Agricultural and 
Horticultural Demonatratlon Train” 

And It only needa a glanoe at California'! Industrial 
•Utlatlcs to oonvlnce one of the truth of tht* charge 
of wasteful husbandry 

California thirty yean ago was one of the leading 
wheat-producing States of the Union In the year 
1879 Its wheat outpnt amounted to not leas than 1- 
707,500 tons, In 1904 the annual product of wheat had 
dwindled to 465,028 tona, a shrinkage of more than 
seventy five per cent 

California was formerly a great exporter of wheat 
and flour In the year 1882 aha exported not lot* than 
1,128,031 tona of wheat and 919,898 barrel* or flour 

In 1904 her export* of wheat had dwindled to 54 381 
ton* and flour exports to 882 486 
barrel*. To-day both the ex 
port of wheat and flour are nil 
and the State la compelled to 
Import a million dollar*' worth 
of wheat annually In order lo 
keep her mill* running, and 
her flour up to standard grade 
And all a result of poor 
farming, aa la evidenced by 
tha fall of the avorage annual 
yield per acre of wheat from 
forty to leai than fifteen 
buahels 
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ttcuttnral lecturers cover a wide Bold, Including plant 
culture, plant dlaeaaoa, and plant peats, viticulture, ani- 
mal industry, dairying, seeding and soli treatment, etc. 

Special stress, however la laid upon the vital Ira 
portance of restoring the lost fertility of depleted soil* 
and the maintenance In their composition of that 
vital element known to agricultural sciences as hu 
mua, all of which has a direct boarlng upon the Increase 
In the production of food-stuffs sufficient to supply 
the demands of a constantly Increasing population 


demonstrator*, and the other a fully 
equipped railroad train comprising three 
exhibit car*, a lecture car, a sleeping car 
and diner, all absolutely free of cost to 
the State 

The work of the train la arranged In 
a series of annual tours, covering all the 
leading agricultural and horticultural sec- 
tions of the Bute 

Each serin* consists of flvn separate 
tours, earh lour covering from 500 to 1,000 
miles, and from twenty to twenty live stop- 
ping place*. The work of the train begins In the late 
fall and ends In the late spring It dons not specialise 
like the demonstration train of the Bast but covers all 
the leading lines of agriculture and horticulture 
lta oorps of lecturers contains some of the ablest 
members of the faculty of the College of Agriculture, 
and the president of the university, Benjamin Ide 
Wheeler, frequently Joins the train In IU course, and 
lends his aid to the work of general farm enllghten- 

The Boulhern Pacific Company very candidly admits 
tta own Interested motive* tn the premises, and 
frankly explains that It discovered a serious falling off 
In Its local tonnage, and when the matter was In 
veatlgated It was discovered that the shrinkage was 
found In the Item of farm produce 
They consulted their local freight agent* a* to the 
underlying causes, and were told that the principal 
cause waa an exhaustion of the soil 
Thla was hardly believable, and the company con 
suited the (oil experts of the College of Agriculture 
who denied the theory of exhaustion, but explained 
that tha aoU had bean depleted by a practice of poor 



Probably one of the best thing* In the line of an 
agreement has jnst been signed by the Secretary ot 
Agriculture and several railroads whose lines run 
alongside of the national forests Two of the largest 
aud longest roads In the Northwest (the Orest North 
em and the Northern Pacific! have right of way 
through some of the richest timber distrhig In Lhu 
West and this agreement Is of great benefit 
They have In vlow both the rednetlon lo the lowest 
point of fire risk from the operation or the railroads 
snd joint action by the Forest Service and the rail 
roads to fight all Ores which may atari along the 
lines Roth companies have agreed to clear and keep 
clear of Inflammable material a strip of varying width, 
as (ondltlons demand, up to 200 feet beyond the right 
of way, and to provide all locomotives wbli h do not 
burn oil, with suitable spark arresters and other 
standard equipment to prevent the drop- 
ping of fire An effort will also be made 
by the companies to bo operate their en 

glncs as not to cause fires. 

In fighting fires the railroads and tbe 

Forest Service will co-operate closely Notl 

fl cation will bo made promptly to the 

Forest officer* of all fires discovered by 

employees of the railroads Telephone 
wires to make this possible will be put up 


1 Ml the hemp preparatory to 

shipment* 

It la this era of wasteful 
farming that California dealres 
to put a stop to, and hence In 
augurate* her campaign of agrl 
cultural education 

The "Agricultural aud Horti- 
cultural Demonstration Train" 

Is developing unlooked-for effi- 
cacy It was originally Intend- 
ed for the enlightenment of tbe 
presen L generation of farmers, but IU Influence Is 
being carried beyond that limit. It la being brought to 
boar upon the rising generations, and the young folks 
are fnlly aa much In evidence at tbe lectures and dem- 
onstrations as the Vilder onei 
At each stopping place for lecture* tbe lotol schools 
of all grades are dismissed and the pupils allowed tn 
attend, a privilege that U evidently appreciated by nil 
They crowd tbe demonstration cars and lecture car, 
attend open-air lectures, lectures and discussions In 
neighboring school rooms, public halls, and opera 
houada, and ar* found tn attendance whether tbe 
gathering be in the daytime or in the evening 
Tha subjects dealt with by the agricultural and hor- 



Winding the material into canisters for spinning. 


by the Forest Bi rvlte using the companies' poles 
where Ibis Is possible Warning whistles will also 
be sounded by lu< nmotlveH on otcnBlon 
Forces of fire fighters will be assembled on the out- 
break of Bros, and will be made up of Forest officers, 
railroad employees, and such temporary labor as can 
bo gathered by either The roBt of fighting fires whlih 
start within 200 fent of the railroads will be borne by 
the companies and of all others by the Forest Service, 
unless It Is shown In tbo first lase that the railroads 
were not responsible or In tbe second case thst they 
wore responsible for the outbreak of the fire It Is 
the Intention of the Fori at Servile to patrol the rights 
(Concluded on pai/i \ft ) 
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Excelled only by the monster ilntii «< me* the hls- 
lorlc Nile River, the greatest ■ wOim ring fiat In the 
history of the Middle WibI Ib undir wny on the M1 h 
HlHHlppl at Keokuk Josh the point from whkli Col 
Ituom v. It Htarled hln rlvir Jourm y to the far Wtat 
Novrral jiars afro A huge dam 1> bring built aeroaa 
tin MlHHlBBlppi lit the foot of the rapids wlilih lie 
to the north of Ktokuk, and the ptored energy of 
l hi rlvi r Is in Ih uged In gmeratlng over JOn Otitl nine 
trhal boree-puwir The power will be distributed 
throughout the Middle Weal, the Itrat long dial am e 
traiiHinlBBlon ltni running to St l.oula 170 mllea 
poulh of Keokuk where forty per cent of the power to 
he developed la now under contract The bed or the 
river at tbla point affords an excellent rork foundation 
The dam will be built of reinforced concrete, and 
ovir COO, (too barrels of cement, and 7,000 tons of aleel 
will he required In Ibe conatruetlon of this gigantic 
work 

The dam, Ineluding abutments, will be 4 700 feet 
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of 43 feet On top of the apUlway will be placed 118 
steel flood gates, 80 feet wide and J1 feet high, sup- 
Itorted by compete piers. The plera are to be built 
integral with the dam, being carried down to bed- 
rork on the upstream aide They will aupport an 
an bed bridge, from which the gate* will be operated 
by elictrlc hoists. Through the manipulation of these 
galea the water above the dam will be maintained at 
it constant level at all aeasons 
Four fifths of the dam, the 4,400-foot secLIon, will 
extend In a straight line acroaa the river, braaatlng 
the current of the broad river The balance of the 
dam will be built approximately parallel to the ahorea 
and at right angles to the msln dtm This portion, 
I I0U feel long 133 feel wide and 138 feet high, will 
be occupied by the power house The substructure, 
hnllt of massive concrete, will contain the water pas- 
sages and waterwheel < hambera Upon tbla will be 
the superstructure containing the electric generators, 
transformers and switchboards There will be thirty 


the power brnga, will ba the revolving porta of tbs 
genera tors. 

To keep floating toe and logs from catering the 
power house, an ice fender will be built upetreaa 
from the upper end. of the power bouse, curving in 
toward the shore This will be M«0 feet long and 
built of concrete masonry. 

The construction of the dam will entirely destroy 
the government canal, built to cany shipping around 
the rapids. This canal npw consists of three locks. 
In Its place a single large lock will be built. There 
will thus be subetltutad for the canal a lake of deep 
water over a mile wide at tha dam, and M miles toag. 
The government haa given perm lest on to bond the dam.- 
landowners on both side* of the river will be given 
a fair price for all land overflowed aa the result of tha 
creation of the reservoir 

The construction of this gigantic river project la 
under the direction of Hugh U Cooper of New York 
city The work of excavation la well under way on 



The e m u — a repair Mweeuwi of Slone®#. 

The ^Oceanographic Museum of Monaro was form 
ally opened on Marcb 29th, 1910, by Its founder, Prince 
Albert I of Monaco, In the presence of representative* 
of various foreign governments. Tbo celebration In 
iluded a pyrotechnic exhibition and an allegorical 
pageant In the beautiful bay of Monaio, a gnla per 
formancp at tbo opera and other festivities. The 
new museum, which Is also a laboratory, Is tnnnected 
with the Oceanographic Institute of Paris aud both 
institutions, with an endowment of four million francs 
(MOO 000) have been presented by Prince Albert to 
the French government In recognition of thi hospital 
Ity which Parle and France accord to all workers In 
the field of thought Prince Albert li president of 
the administrative council of the Institute, which In 
eludes among ite member* ex President I-oubet and 
the physicists Cailletet and Beiquerel The direction 
of the scientific work Is confided to au International 
committee for It was Prince Albert's design to found 
an Institute and a laboratory In wblrb Investigators of 
all nationalities could work together for the advance- 
ment of the new science of oceanography The lecture 
courses or the Institute were Inaugurated tn 1803. at 
the Conservatoire dee Arts et Metiers. The lectures 
have since been given In the old building of the Acad- 
emy of Medicine and at the Sorbonne. The new 
building of the Oceanographic Institute will soon be 
completed, and the lectures will be given there after 
October nest 

Tbe Oceanographic Museum of Monaco, which has 
already received the popular name of the Palace of 
the Baa, ta built oh the flank of a steep cliff at the edge 
of the sen. On tbe water aide the building t* 250 feet 
high, while the height of the main faqade on' tbe 
land Side, la 149 feet, the difference being due to the 


xlope of the cllft The length of the bnlldlng, parallel 
to the water front, Is IJ0 feet The cost of construe 
tlon « xecedcd 91,9(10,1)00 There are only four stories, 
and tin rooms are very high, large, and well lighted 
The two lower stories whbh are partly underground, 
(onlaln tbe aquariums end laboratories, while the up- 
per stories are devoted to the exhibition of sounding 
and other apparatus, aud of tho rich and varied collec- 
tions of deep-sea fauna and flora which repreeent the 
result of a qnarter century of exploration Prince 
Albert, has also placed a small steamer, the “Elder,” 
at tbe disposal of tbe Museum 
Almost every year since 1885, the Prince of Monaco 
has made a scientific cruise In the Mediterranean, 
Atlanlli or Arctic Ocean The experience acquired 
with tbe "Hirondelle," a tailing yacht of 200 tons, and 
afterward with the "Prlncesae Alice 1,” an (axillary 
three-masted schooner, 170 feet In length, was put 
to good use In the construction and equipment of tbs 
*Prlnres«o Alice II with which tbe later crnlaea have 
been conducted This vessel has a steel hull, a length 
of 240 feet, a breadth at 84 feet, a displacement of 
1 400 tons, and a maximum speed of 13 knots. It con- 
tains tbe most improved apparatus for taking sacs tid- 
ings and temperatures and collecting specimens of 
fauna, flora, sand, mod etc, at very great depths. A 
great part of this apparatns wsa lnventsd kid con 
stmeted hy the Prince and bis assistant* 

The cases of the Museum contain representatives 
or all hnown deep-sea fauna. Many of thee* speci- 
mens are Interesting even to the non-eetentl8e ob- 
server because of tbatr strange form, beautiful eolon, 
and peculiar organa of sight and touch. 

These oceanographic exploration* and collections 
also possess great practical value. In ad dittos to their 
scientific Interest. Moat edible flabeg teed npoo the 


plankton or mass of small animal organisms which 
are waited hither and thither by even feeble ocean 
currents. 

The exploration* have proved that tbe plankton 
move* In a manner dependent on tbe season and the 
locality These migrations appear to be governed by 
complex laws, tbe knowledge of which, as It le grad 
ually developed, will be of great value to the fisheries, 
especially to tbe steam fisheries, as the fish follow the 
plankton 

In commemoration of the inauguration of tbe Ocean 
ognpbic Museum, the Prince of Monaco haa earned 
a plaque to be struck in gold, stiver end bronse, Tbe 
tlx gold plaque* were preseated to the president of 
the French Republic, and the sovereigns of Germany, 
Italy, Spain, Portugal and Monaco. Owe hundred 
plaques tn silver and twenty in bronse were distrib- 
uted among the other Invited gweeta— l/lllnstretlos 


The Electrical World remark* that U a report sub- 
mitted by tbe chief signal odkerof the tMw State* 
army to the Beerntafar of War, Jt 1* etaiadjhgt there 
are now In the army eerric* a tidal at hr wiieiesa 
telegraph station*, of which 13 At ta the Dulled 
States, 9 In Alaska, 6 to the PhlltWta. Jtfauft, A 
artillery harbor toga, and * - *— **-**-— 
service Tbe etgual corps h 
100,000-eycle alternator for win 
Tbe advisability r of tha Halted 
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Department 

amia bail owbwtmji. 

To prevsnt the destructive hammering of Ui* rails 
wtMB depressed by (he panes* of • train, • new con- 
st rood 3 d baa recently been dee lined to furnlab a more 
substantial support at the rail Joints for them It 



ronelata In providing timbers or ties runnlnf longi- 
tudinally under the rails at tbe Joints In addition 
to this, a number of very substantial metallic fasten- 
ings serve to clamp tbe rails tightly In position It 
hi usually tbe case that tbe Joints of a railroad are 
arranged to come between ard not on tbe ties 
and heavy fishplates are depended upon to support 
them Tho construction hero Illustrated Is Intended to 
offer an Improvement on such an arrangement of the 
Joints As shown In tbe accompanying eogrsv 
Ing, tbe two ties A. between which the joint come*, 
arp depressed, and on them la laid the longitudinal 
timber B The latter Is clamped down to the Ilea by 
means of a metal fastening C, which Is shown In full 
in Fig 1 This la substantially ot U form, and may he 
termed a “saddle piece " It la preferably mortised into 
the limber to tbe depth of Its tblcknos. Tbe base 
flanges are secured to the (lea by means of spikes 
Kach aaddle piece Is cut out at tbe top to form a hook 
or lip that engagea the outer side of the rail bate and 
thua prevent! outward movement or spreading of the 
rails. At the Joint the rails are connected by the nsnal 
fishplates and bolts and aro secured firmly to tbe 
timber B by means of a metallic fastening D such as 
shown In Fig 8 and a pair of fastening! B, such as 
shown in Fig 4 Fig 5 Is a eroswnectlonal view ot 
tha rail Joint, and ahowa how these fastenings are 
applied The featenlng D is approximately L-shaiied, 
and passes under tbe base of the rails, being formed 
with a hooked portion, which engages the inner side 
of the rail base Over thla hook, one of the fastenings 
£ la applied, while at the opposite aids Is another 
fastening £. tbe fastening D being rut away to receive 
it Thua a very strong Joint la provided, which should 
reduce the unpleasant hammering noise at the Joints 
and also Increase the safety of the railroad The in- 
ventor la Mr Henry Orase of Alvin Texas. 


rise* POST AffCHOt 

A patsnt baa racsntly bean granted on a novel 
method of supporting a fence post, so that It will with 
stand excessive strain. The construction will be especi- 
ally useful for anchoring corner pasts. The device Is 
very simple and inexpensive and may be readily st 
tarhed to any poat In our illustration, we show In 
Fig 1 the construction applied to the ordinary fence 
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post, white In Fig. I Is sbown tbe construction used 
(or corner posts. In both Illustrations the post Is 
designated by the tetter A At the bottom of the post 
is an anchor plats B, which at one end Is Battened out 
to form a Made O Tbe opposite end ot tbe anchor 
plate Is doubled upon Itself to receive the lower end 
of a diagonal brace P, the upper end of which le 
bolted to the post An angle brace B Is secured to 
tho opposite side of tbe post and connects It to the 
anchor plate B The splkea which pass through the 
anchor plate are long enough to be driven to a con- 
siderable depth In tbe ground, and serve as additional 
means for preventing the anchor plate from sliding out 
of position In use a trench is dug at the point where 
the post Is to be erected The trench le Just wide 
enough to receive tbe anchor plate B, and the blade 0 
of the plate la driven Into the undisturbed ground at 
the end of the trench, thue affording a firm anchorage. 
Thereafter the poat Is erected on the anchor plate and 
the braces D end B are bolted fast For comer posts, 
the anchoring device Is used In duplicate The bladea 
C of tbe anchor plate are driven Into the ground at the 
side, where there will be a lifting strain Imposed by 
the tension of the fence wires. The Inventor of thla 
anchoring device for fence poets Is Mr Julius Laux, of 
Fla too la, Texas. 


akmoxia fvbifiex fox xxyueixiTixe nun 

A recent patent discloses an Improved method ot 
purifying ammonia, so as to render it anhydroue In 
refrigerating plants The object Is to produce a high 
grade of anhydrous ammonia continuously while the 
compressor Is In operation Au apparatus la provided 
which Is connected In rlnult with the compressor and 
condenser and removes a portion ot llie heat from 
tbe compreamsd ammonia so as to condense the oil 
and water vapor and iwrmlt dry or partially cooled 
bat uncondensed ammonia to he delivered lo the con- 
denalng coll In this way the amount of coullng that 



imuTii fox FuxiFrnre Anoxia fox 
XXPXIOXXaTlXO SYSTEMS 

la required lu tho condenser In reduced The passage 
of oil lo the condenser Is prevented aud the ammonia 
Is condensed separately, so that only pure anhydrous 
ammonia la delivered to the expansion valve Tbe 
apparatus comprises two holders or drums A and B 
whlth are connected al the bottom by a pipe C Ths 
drum a Is preferably raised above tbe drum A Tbe 
compressed ammonia enters the drum A, through a 
pipe D then paisei through one or more connecting 
pipes B to the drum B after which It passes out 
through the pipe F Tbe cooling system consists In a 
pair of water chambers 0 snd a pipe B, connei ling the 
top of tha water chamber In drum B with the bottom 
of the chamber In tbe drum A The water pastes 
through the cooling system in the reverse direction to 
tbe Bow of ammonia through tbe apparatus The 
temperature and rate of flow sre so controlled that 
there will be no condensation of ammonia In tbe gas 
holders, but all tbe oil and water vapor which may 
be carried along with the ammonia will be condensed 
In these bolden and accumulate In tbe lower portions 
If tha valve In tbe pipe 0 la opened, the oil and water 
will Bow Into the bottom of tbe drum A and may be 
drawn off st that polqt The object of letting the 
pipe from the compreseor pane np through the oil and 
water In tbe drum A Is to heat the oil And thus pre 
vent as fir ss possible tbe lose of ammonia The 
InventoT of this apparatus Is Mr Lawrence Wegner 
of Missouri Avenue and Missouri Pacific Tracks, 


OBffTXXTtBU MAT AMD TOT?. 

To r the benefit of campen, hunters, and the like, a 
folding tent bee recently been devised which may be 
packed fate s very emsll compass and which may also 
be converted lato a canvas boat Our Illustration 
show* the device in Its two forms, partly broken sway -* 


to reveal the framework It will bn observed that tin- 
upper portion of the tent comprlaea a pair of lasy 
tonga A, connected by cross bars B These ore buji- 
portad on four poata Indicated ot r and />, and the 
structure la rendered quite rigid by means of a sys- 
tem of guy wires. Swung from the framework are a 
pair of bars £ which support a hammock F The 
upper portion of the tent frame la covered with water 
proof canvas, and in addition to this, there 1 b a lower 
canvas section which may be fastened to the upia-r 
section by means of buttons, thus forming a spnclons 
tent, and the occupant can sleep on tbe hammock, 



ooxyzxthlx boat axd txxt 


whli h Is i decided Improvement over using tin ground 
for a bed When breaking camp tin punts C and f> 
are withdrawn from their smkits and th<- Inrj tongs 
ore folded up, so that the enllrc framework of the 
tent may be placed In h small bag To convert this 
framework Into a boat It Is extended and Inverted, so 
that the iross bnra B form the bottom of the boat 
The Imra K of tbe hsnmiot k arc booked U> the frame- 
work at one end and fastened together at their outer 
ends to form a bowsprit for tbe boat The bowsprit 
Is braced by a pnlr of arms H which are hinged lo tbe 
cross bar U It will be observed that flu- Inry tongs 
at J are < -Headed to form oarlocks and the posts (’ of 
the tPht are so conulruitid as to form oars Tho seat 
of (he boat Is supiwrtid on a pair of longitudinal 
beams h The rant us cop of the tent Is applied to the 
framework Im toeing it uml thus forming n lint hot 
tomed canvas boat of large capacity Mr Joseph 
Vagbl of Bethel, Conn lias just secured a patent on 
this convertible boat and tent. 

IXSXX SYSTEM TOfc POCEET MEMOBAHDA 

A patent baa recently been granted on an Unproved 
jiocket memorandum booh, which la provided with a 
novel Indexing system The Hr hi leaf or Hie book Is 
shorter than lli< others and serves ns a topic list, 
Iwlug ruled to allow ot entering various tuphs on 
whlib notes are to be kept 'I he other leaven ot the 
book arc cut with Berlea ot tuba as shown In llu il 
lustration the tabs on eni h leaf corn sjinndiug in 
number to the tuples provided for In the topti list. 
When notes on a subject are entered on one or the haves 
of Ihc book, all the tabs of this lear except tbal oppoalti 
the topic to whhh the notes relate are cut iway 
When a leaf Is fllled, it may be removid nnd filed nwny 
In a card Index It It ih desired in pi rmlt the bar in 
remain In thn memorandum book arter It has la-en 
completely mien the tab In partially cut away so ihal 
It will allll serve to locale tin leaf but will not Inn r 
fere with tbe thumb In rendllv finding ihc nm tab 
underneath In the Bnme aeries In this wav tin 
emlre niomanduin bonk la ho nrrangid thni tin 
matter It contnins Is always properly Indexed, and 
may readily be reterred to whenever desired bur 
themmre the mnierlnl la ao plated nnd the leaven 
are so arranged that wnen they are removed aud died 
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tt a card Index nn transcribing of the notes le necot- 
gflry Tim device should be of particular advantage 
to the modern farmer, hortlculturlet, gardener, or 
stock man. who must have uoffle convenient way of 
collating and preserving the data or ble dally work 
If he la to got a full nnaaiire of profit and satisfac- 
tion out or bis experience front year to year He 
cannot afford to iruat his memory with much impor- 
tant delHlI, and nn elaborate system of keeping a 
record docs not nppcnl to him The pocket memo- 
randum hook with topical Index should meet his needs 
The Intcnlor of Mils memorandum book la Mr B A. 
Dagby 1107 lliuok Sttcel, Louisville, Ky 


IMPROVE® TRACE URDU. 

l’lctured in tho accompanying engraving la an im- 
proved track Bonder Tor use with locomotives The 
appitrulus Is so eri-angid that two Juts of compressed 
air arc employed, one of wblch Is directed against tbe 
sand In tho Band box, serving to agitate It, while the 
othtr ads lo discharge the same continuously and 
smoothly Special precautions are taken to prevent 
tbe mules from lielng clogged with sand In our 
lllusiriitlon the sund box Is Indicated at A The 
soncUr cnelng B Is substantially of V form It la 
ibroaded Into the sand box and bold In place with a 
lock nut At (he opposite end of the easing Is a plug 
C, provided » 1th on extension D constituting tho 
nozzle At the extreme Inner end of the extension D 
the bor> Is conelrlctcd to form a Jet opening, which 
coniniuhlrates with a recess In which a ball F Is 
placed In addition to this, there la an Inclined Jet 
opening H At the opposite end of the plug there Is a 
screen // which curves to strain tho compressed air 
that enters by way of pipe J In the other lug of the 


building Is likely to trip ths unguarded penes about 
to enter the car, while persona stopping out are liable 
to be thrown down. The latest method of avoiding 
tbla la tbe Insertion of a pair of plate glass leniM In 
the metal of the threshold, with an lncandeacent lamp 
under each. These are kept in operation all the time 
tbe car is In use. The lamps are supplied through 
the elevator cable In tbe same manner as the over- 
head lamps This device has been tried with eminent 
success in some movlng-plcturo establishments, where 
the rear saats are allgbtly above the level of the aisle 
Boor 

The Jobbing carpenter moving around from ona 
place to another, and locating for a few days at a 
time In one spot, in the course of his peripatetic career 
Is compelled to spend considerable of his time In tho 
t obstruction of wooden horses or trestles, which are 
generally so necessary for bis work These things 
are of such an awkward shape and also that It Is out 
of tho question to carry them from point to pojnt, so 
be Is compelled to build them in many cases before 1* 
can proceed with bis work To moct aueb demand!, 
horses of steel with collapsible legs have recently 
been made, so tbat tbey may be readily packed up 
and carried from place to place Tho legs fold over 
on the back of tbe trestle when not In use and when 
being transported, and lu this form tbey are very 
compact. Being of angle Iron, the trestle Is not heavy 
and is almost everlasting 


oDDiTixa iv nmnon 

Hat Partkmcic — T ho recent agitation against long 
hatpins has eel a Yankee Inventor to thinking He 
has arranged a hatpin which Has no exposed point 
and wblch does not have to be removed from tho 
hat, but wblch may be operated to engage tbe haJr 
by giving It a bait turn. The hatpin extends from 
side to side of the crown of tbe bat, and Is provided 



IMPROVED TRACE SUDU 

Y-shaped rasing Is the pipe L, which leads to tbe 
point at which It Is desired to discharge the aand 
Within the cnelng, mid extending partially over the 
pastuigc hading to pipe t la t shelf K In opertiUbn, 
when tompressed air Is admitted to the noxxle It forrci 
Its way past tho ball F Into tho aand or the sand box 
A A portion of the air Is directed backward to tbe 
Jet opening £, producing a partial vacuum, wblch 
causes the sund t lint Is ugltaiod by the other Jet of 
nlr to (low along the shelf h and thence be carried 
down lln discharge pipe I, Ihe ball F prevents the 
eonetrli led opening in tho nozxlo from being clogged 
with sand, and this ronslrhtcd opening serves to 
roduen the llnld pressure by permitting Its expansion 
past the ball F , so that a destructive sand blast Is 
avoided thereby The Inventor or Ibis improved track 
sunder Is Mr John Henry Watters of Augusta, Os 


BRIEF VOTES ABOUT V1W IWEVTIOWB. 

The singing sign whltb haa been recently placed 
In front of a Denver business bouse li a visual is 
well aa audible means nr altractlng tbe attention of 
paBscm-by Tho particular sign referred to displays 
the word D< iiIIrIb ’ and Ih or the elm trie flashing type 
The Illumination of one leti< r follows (he other, and 
aa the lamps comprising each Utter are flashed, a 
wooden hammer strikes one of a group of orchestral 
chimes I'hcro Ib a different hell for each letter, and 
the chimes represent a (ompleln octave The com- 
bination of sounds mas he varied at will with but lit- 
tle trouble 

The Illuminated ol< vator threshold is a new mean* 
to prevent what Is a quite common form of elevator 
accident The elevator attendant, making hundreds 
of slope In the course of a day, Is not always enabled 
to bring the car to a halt nt tbe exact floor level, and 
a very sllgbt variation is aulhelent to give tbe paasen 
ger a Jolt If not more serious Injury The floor of 
tho car being bold an inch or two above that of tho 


A VOYU TYPE OP HATPIV 

with a series or books or grapples Rharply pointed at 
tbe ends, so tbat when the pin Is turned they will 
hook Into the hair Whether the hat fastener haa 
been tried In actual practice we do not know but It 
seems ns If Ibcro would be considerable danger of 
entangling tbe hair In the curved books 
Device koh IJsawinu ox ami IUmquno (hmaiiWR ~ 
An inventor does not bate to go far afleld Tor objects 
upon wblch to exercise his inventive fsculllps liven 
in tho moat commonplace matters of everyday life 
there is room for lmprovomcnt Take, for instance, 
tbe method of removing one's overshoes the usual 
way ot teetering on one foot while trying to kick 
tbe sboe off the other foot is most awkward, to say 


Bgrm vox DUTive ov in aniotm 

o wimon- 

tbe least Recently, an inventor has devised a little 
attachment (or the cane or umbrella, whereby one 
can stand firmly on one foot and steady blmtelf wltb 
the umbrella while removing the overshoe by pressing 
the lug at tbe back of tbe overshoe against the attach- 
ment on the umbrella. The lav actor baa ptwvMad a 




more elaborate tertcq to bold tks dvtnbqe in ptooe 
while drawing It on. The lug at the heel of the over- 
shoe is so formed that It can be engaged between « 
pair of jaw damps, one of wbtah la fixed while the 


rod, which may be lifted to release the laws. 

Ltnonooe Oca Biairrs^When using a gun hi tbs 
dark or deop twilight. It to very difficult to aecniw 
accurate aim, because tbe sights are Invisible This 
difficulty has frequently been experienced by Beatrice, 



who should be able to cover an approaching enemy 
with accuracy, In order to secure their own eafety 
aa well ea that of the camp To enable this to bo 
done, nn Inventor haa recently devleed a gun In which 
tbe eights are luminous This Is effected by means 
of a pair of small electric lamps lighted by batteries 
placed In the stock or the gun The sectional vlewii 
In tbe accompanying out show how tbe lamps ore ar- 
ranged The slghta are formed with prisms, which 
at their lower ends communicate with chambers ln~ 
w bli h tbe lamps are located Tbe lamps arc lit only 
when tbe trigger Is partially pr es sed, so tbat It to 
not necessary ror tbe sentry to expose bla where- 
abouts until bp Is ready to Are Tbe eights are of 
euch a nature tbat they may be used in the daytime 
with the lamps disconnected, a switch being provided 
for opening or closing the lamp circuit 
flprrtmT roe UirrTSirAiiY Hkatko Flatirons — A 
novel support has recently been Invented for eleo- 
trieally heated flatirons It Is so arranged tbat the 
current Is turned on only when tho iron la on the 
support. Tbe support consists of a metallic base 
provided with legs of Insulating material and upon 
which la mounted. In Incllnml position, a plate of 
slate On tble tbe flatiron Is adapted to be supported, 
so that the bead of tbe flatiron will elide down end 
bear agatnBt a block of Insulating material at the 
rear of the base In tble block are two sockets, pro- 
vided with metallic clips forming tbe terminals of an 
tleclrlc current Tbe flatiron, wblch to provided with 
tbe usual heating colls, haa two terminal pine near 
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Let These Experts Advise You 

In important test* or races, where absolute accuracy is 
necessary, the Warner Auto-Meter is the only speed-indicat- 
ing device considered 


enccd motorists— the Warner Auto-Meter occupies the place 
of honor 

These men know that a speed-indicator must be accurate 
and reliable under all service conditions or it is worthless. 
They know— often from experience — that this accuracy and 
reliability are found only in the Warner Auto-Meter— the 
aristocrat of speed-indicators. 


Warner Instrument Co^ 883 Wheeler Are., Beloit, Wk 


liquids, distributed XI 
Infra Tho greater the 
volatile liquid, and tli 
lent of aurfaci' expose 


la Ilia absorption ut heat The liquid 
used for this purpoae at preaent la 
ruler It Is necessary to set or aprlnklo 
ivory part of the mine In whUh coal dust 

ixIbIb Thla p munition Is enforced by T — 

Inw In Germany and Anatrln but not A Home-nade I OO-Mlle 
ilaeahere even In Kngland. America, or WlreleSR Tele<rmnh 
Franco Moat of the water applied to Vjj * ! ,5 ! f .Vr . 


Tho water noaka Into the pornua rork 
and lnoaena It, taualng danger of cav 
lug In very hot mines, the rapid evap 
oration of the watt r produces an ex 
ceed-lngly damp atmosphere, which la 
vary Injurious to the offlrloncy and health 
or the miners 

The Kruakopf proresa for the prevan 
tlon ot loalduat explosions, whlrh baa 
recently been palenKd In Germany, em- 
ploys Instead of water a viscous paste, 
of such chemical conatltntlon that It doei 
not eVHpontc nppreclablj nuder the In 
lluence of the norninl air c urrent, but 
oVapornlea rapidly when exposed to the 
host lit a anmll -x plosion Owing to the 
adhesive elm racier of the paste, It can 
be applied to all aurraies horizontal 
verlliul and Inclined and In about eight 
tlraea I he qiinnllty which Is possible In 
the inae or water The thick paste, for 
thsrmore, dots not soak Into the rork 


explosion wblrh In Its nature ta pro- 
gressive, ran he arnateil by applying 
this mixture lo tin Aral hundred yarda 
of the gallery thla dlatnnee being anflt 
cient to cause the explosion to die out 
owing to lack of explosive material In 
the actual conditions of mining the 
original Ignition ot coal dost takes pines 
in almost every case, at tho taco ot the 
(Concluded on pops ) 


A Country House, Automobile, Garage 
and Naphtha Launch 

COMPLETE, FOR $2,000 

IN (he June issue of American Hon i«a and Gordina there wS appear, 
1 from the pen of ihe weB-known author on Furmture, House Fumnhmg and 
Decorobon, Mas Esther Singleton, an article on “ How it is Posable to Ob tan a 
Stnal Country House or Bungalow,” also a Garage of the Knock-down Type, and 
a Boat House, for the ncbculoosjy imaH sum of $2,000. That ■ not aJL The 
article, which is fully Bustrsted. dnws how the houio may be completely fur- 
nished, wkh die cost of each article. Would you believe that the amount named 
above includes the enhre cost of furtinhng? But M also includes tho cost of in 
automobile and of a naphtha launch ! Tbn M no (any tale. The article qieefies 
the cost of the house, the gtiage and the boat bouse ; die cost of the autamoble 
and Uroch. It abo gives the exact cost of each article of furmture, and each 
piece a Bustrsted, so that the reader can judge for hanseV whether the objects 
described appeal to ba particular taste. 

No family pUnnmg foe an mexpcnnve summer outng should fs3 to send for 
this nterestng roue. No article has ever been published which provides for so 
much at so Me expense. It deals wth fact* and fig.net, and no one ■ fitted to 
speak on thu subject with greater anthonty than thn expert 

Tbn nsue cantons a Urge number of other articles on (fivers subjects, al of 
interest to the practical man or woman who it mterertnd at country Ue n its 
broadest sense. 

The June issue of American Homo* and Garden* sent to any 
address for 25c. Subserve now for the year and re cei v e tho dnrteen nsues from 
June I, I9I0.IO July I. 1911, for the full subscript®® prvx of one year, $3. 

Address MUNN fir COMPANY, Inc, 

361 Broadway, New York, N. Y. 
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the honest brown egg, but by the white 
en which hu been steeped In a dye 
which renders It visually Indlstlngulsh 
able from the real article Again, when 
milk happens to be Of a buff tinge, It ll 
Commonly held to be richer than whlto 
milk. Of course nothing can be easier 
than to satlnfy this preference for a 
milk of a creamy shade White-looking 
batter la disliked aa looking too much 
like dripping The remedy Is simple, It 
la artificially colored Vegetables must 
be bright green to make them look fresh, 
tho consumers or them being quite will- 
ing to Ignore the fact that copper does 
not make them freali or wholesome On 
the other hand, curiously enough, bread 
must be white. 

“It la, of course, perfectly natural to 
take color aa a criterion of the dietetic 
value or flavor of food, and the attrac- 
tive or unattractive appearance of food 
may make all the difference as to whether 
that food la, or Is not, assimilated prop- 
erly The deoelt which la practiced by 
artificially coloring food may thus serve 
a useful purpose, so long ss the coloring 
matter Is harmless, but as a rule the 
proceeding la an Immoral one. It does 
| not follow that because food Is unat- 
tractive Its value as a rood la alt. while 
every font) of sophistication la open to 
commercial abuse. A correspondent last 
week submitted to us a brown-shelled 
egg which on opening displayed a gor- 
geous red coloring scattered chiefly 
through the while On analysis the 
coloring proved to be an anllln dye The 
dye had deposited t nice brown on the 
shell, but •« esoess had permeated its 
pores, and, meeting with the slightly 
add contents, was changed to a port- 
wine color Inside. Until the egg waa 
opened, therefore, tt appeared perfectly 
^tractive, but on opening It the seat to 
tat tt quickly disappeared.- j 
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How to Make Fignripg Euy ud ! 

it tccomptobed by uangtte Owptmm«mr. FifMe 
yean ago an adding machine *«• • hoary. Pimm* 
buttncM method* make it a nocamlqr. No ofice it 
contklered complete unlew equipped with one. 



Gas, Gasoline and 
Oil Engines 

Including Producer Gas Plants 

Sr GARDNER D HUCOX, HE. 

Elghtwmntk UWoa, K—imd. EnlmrrtJmmd Rmmt 

T l IB new irvhiert and mlai-gcd edition la a com 

installation, opeiation and nafatettancr at 
rsb, (jasollns, ket i*m« and Crudr petroleum engine*. 

Il treats on the theory of rub, gasoline and trit 
engines n« designed and manufactured In the 
Unifrd rttatca, for atatlxmary marine and echlclc 


n the Krill niton of nrodncer gas and Us utilisation 
i ^UA engines. A fist of the leading gts^and oM 
anada wllh tharlr addresses. Is Included Am well as 
1Ut of United States patents issued on Jfns. gaso- 
Inc and oil eugtnra and their adjunct* from 1117a 
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HALLEY AND HIS COMET 


TW iw 1*1* U fastbsd KUwillkiwI liw b »*w i*ltil Wstsrr, aiwty Ucaass 
HaDsy'* end W w t— I aftw * Ups* *f (snoty-flrs yss". Wky Hi Ian all skaMl this 

Scientific American No 19. Vol XCVIII 0 «* Pbo#pter**ca«c* and Motsor 
Trala*. An article in wliich tile inreetlKnttoo* of C C Trowbridge of Columbia 
University are descrilied, showing that the after-glow produced from a vacuum 
tube resemble* dowdy the effect produced iu the sky bv the paaaagc of meteor. 

Scientific American No 6. Vol XCTX The Myetery Oi COOMU. An article In 
which the famous comet, of the last century are enumerated and described and 
modern cometary theories discussed 

Scientific American Supplement No 17,8 Ancient aad Popular Mesa A boot 
Comets, gnerr superstitloni about the strangest of heavenly bodies 

Scientific American No 7, Vol Cl Halley** Comat. An interesting article by 
Ur Alexander W Robert,, in which the general hlitory of Halley', famon, 
comet la sketched with comments on its past appearances. 

Scientific American Supplement No. 1705, Tba Naxt Apparttlam ( 191 0 ) Of Halkv’a 
Carnet. An important article by H C. Wflaon, with a map giving the poaltlon 
of the comet relatively to the orbit* of tba planet* from September 15, 1908, to 

July »J. I9>°- 

Scientific American Supplement No 163*. Halley’f Comet, An article by K W 
Henkel, F R A S., which tells how Halley came to discover tba comet which 
bears his name, and how mathematicians have plotted ill orbit 

Scientific American Supplement No 1770. B 4 mon 4 Hafiey. A biography by J 
K Gore, M R 1 A , of the man who dispelled comatary mi paralitica* and popu- 
larised the law of gravitation. 

Scientific American Supplement No, 1773. UgM Prewar, aad Conret.' Tall. 
An explanation of the vagaries of a comet'* tall, by Arthur Stanley Bddlng- 
ton, F R A 8 

Scientific American Supplement Noe. 1788 and 1789. HaUay'a Comet. By George 
F Chambers, F R A S The moat thorough article which ha* thus far appeared 
on Halley ana Halley's comet. 

Scientific American No 13, Volume CIL CoodeMOd Facts A boat HaMey’a 
CobmL By H W Griggs A few facts presented in condensed form for 
those who wish to follow the course of Halley’s comet In the heaven*. Hap* 
showing the apparent path of UaUay’i comet through the heavens and the 
relation of the orbit* 0/ Halley’s comet and the planets. 

Scientific American No 16, Volume CII. lUHojr’a Comet at K* Br ig h test . By 
Professor Henry Norris Russell. A simply worded astronomical article telling 
how Halley'* comet was discovered on its present return, when it will appear at 
its brightest, where to look for It, what it 1, oompoaed of, etc 

Scientific American No 18, Volume CII How to Make a ModelfT thaOrbh of 
Halley's Comet, Stewing tta Rsiatfve PoaJdoh to the Barth’* Orb*. De- 
signed by Jetties K I.ynch Bv meant of thi, model many of the phenom en a 1 


DYNAMO AND MOTOR COMBINED. I 

•IvniiIIw «| nndllluNtrati-d InttciKHTiKic I 1 
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HaHoy’a Comet, Stewing lie R.latJv* poaiuaa to tao mmtm't vow. De- 
signed by Jetties K I.ynch Bv meant of thi, model many of the phenom en a 
of Halley's comet can be explained. | 

Scientific American Supplement No. 177, Photograph!** C ornate. By B. E. 
Barnard, of Yerkes Observatory A practical article 0* how to photograph I 
Halley's comet 

Scientific American Supplement No 1778. Hallay’a Carnet. An article In which 
the inggmted observation* proponed by the Astronomical ate Physical Society 
of America are given, so far a* photography and spactrosoopio oh ,w 'ration* are 

Scientific American Supplement No. 178* Hartey’a Comotary IDS* Halley's 
own account of his investigations on orbit*. 

Scientific American Supplement No. 1783. m tea* from tte 

Barth. A table prepared by the dlstlngnlahed Oraaowich astrooomer, P H. 
Cowall, giving the ecliptic co-ordinate* of HaUay’* comet to two decimal 
place* at Interval* of four day* through an arc ea nte hn from one end to tba 
other of the latna rectum of lta orbit The figaree apply approximately to any 

Scientific American No. to, Vol Cn Cmdd tte Mth C o j l Ma wIth a Camotf 
An examination of past eomet scares ate the. gamma! potebUity of cotUsion of 
a comat with the earth. 


ly one of these paper* will be mailed on receipt of 10 easts 
be sent for I1.70, Order from yoar .newsdealer er from 

MUNN A COMPANY, Inc, 361 Btmdmw ,9 
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The Easiest Car to Operate 

VOU will not only find the I H C auto buggy the easiest to drive, but it i» 
1 go simple and easy to operate that your family can use it with perfect 
safety On pleasure trips anywhere, over all roads, up hill, through (and 
and mud, the I H C get* there and back quickly, safely and surely 

The I H C Auto Buggy 

will travel any road at 1 to 20 miles an hour The large wheels protect 
you from jars when going over rocks, clods and humps. The solid rubber 
tires make punctures and "blow-outs” impossible 

For business or pleasure it is the most sensible, servtcable vehicle 
The International auto wagon has the same engine construction as the 
auto buggv It will meet your requirements for a light delivery wagon. 
The full elliptic springs (36 inches long by It inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or write to us direct for further information 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO USA 




ThoR.ill Trail 
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IUU1IL' in Foreign couuLr'm" ' * ,Wl ji r<i prr jt 

BlMiltnn poHAIC , .1 |W yr 


A .MONO the lew known, but b> no nuana Ifw 
Important, witlonn or the broad field of a<tlv 
II y covered by thi Dtpnrtmrni of Agrhul 


lion of good roads dan h ha< k tu tin year I MM, wlnn 
a modern ai>proprlatlon of 810,000 »ua made, to enable 
the Hecretarv of Agrliulturc to Inaugurate the work 
To dnte a hunt of nearly half a million dollara haa 
twen appropriated, and If thla year'a eatlmate be In- 
■ luded the total rtorbea about nix hundred thouaand 

A full ateount of the growth of thla movement la 
prmented on another page or thla laaue and It given 
ub much pleaaun to draw particular aHviillon to that 
bra n< b of the OfBte of Public lloada whlih la known 
aa the Division of Teala We make thla aiaclal refer- 
ence on annum of the high iharaitar of Ita nrganlui- 


we are Informed bj 
< quipped with the 
uaed In Kuropean 
nunibi r of addition 


mpreHHlon that no sutb dlvl- 
r of fait thla laboratory aa 
lor A \V Page, la not only 
ind moat Improved apparatua 
aforlta but liaa developed a 
ala, aurli as those for tough- 


Scientific American 

The establishment of the noble principle of Intar- 
national arbitration will be, after all, merely a repe- 
tition In the international world of a process of evolu- 
tlon from barbarism to civilisation, which baa long 
ago taken place In the Individual national world Far 
back in the beginnings of human history, the prinel 
pie of self redrew was paramount If wrong or fun- 
ded wrong waa done, the Injured party encompaaaed 
the death of hla enemy by auch ready meena as might 
be at band Oradually, with the growth of Intelli- 
gence, It wae realised, not only that the Injured party 
waa but a poor Judge of hla own cauae, but that the 
principle of eelf redrew waa aubvenive of the peace 
and hepploeae of the community It waa realised, 
also, that the man whoae brain waa clouded with the 
smoke of furious passion, was not ao well qualified a 
Judge aa aome third and disinterested party, who could 
look upon the cane In dispute with an Impartial eye, 
and so, gradually but surely, the principle of arbitra- 
tion took shape and became the (table rock on which 
our wonderful modem system of national Jurtapru 
dence haa been ereried 

We have before us a lucid review of the growth of 
the print Ipk of national arbitration In a pamphlet 
published by the Maryland Fusee Society and written 
by lamed Drown Scott letturer on International law- 
lit the George Washington and Johns Hopkins uni 


vate litigant Hiibmltted hla tontrovorav to an arbiter 
of hla own tlifilie for decision attnrdlng to the ton 
atltii'i of u good and Imparl In] man (2) the magis- 
trate or Judge ihoiwn from an offltlsl Hat or panel 
la prefurrtd to a tlllxen arbitrator, ('ll the arimlnis 
trallon or Justice Is regarded as Iht dlltv and lliere 
fore I ho right of tin State mid a 1 milt Ini system Is 
prt|iarid for and Imposed upon the tlllxoo 
Tin author of the paper atea the same urn onarloua 
development taking plain lu the gradual growth of 
arbitration lietween states In early limes (hey 
would r hnose aa arbiter the Foiw, lu modern times, 
etant foreign sovereign The lack of innllnalty of de- 
clslun In thla system, which dialt with ihe Individual 
esse, led up to the second si»ge, dating from the first 
mnferenee, whlih Involved the appointment bv Inter- 
national action of a panel of Judges, from whlih 
bulges forming the temporarv tribunal are chosen 
'We stand. * says the writer, "upon the very threshold 
of Ihe third and Anal development when nations si 
u whole determine that International jnalhe la the 
province of the International community and i-dubII- 
title a tuun of Interna I lonal Justice to whit h litigant 
elates may retort In coofilMs of Imttorlatiee ' To-day 
ntuth has Item dune Tin organization, Jurlsdli lion 
and procedure of this Internal lonal tribunal have been 
determined Not t, we merely us ell the appointment 

of Judges lo • alsblUh a world wide court, In whlth the 
nations may olils In justice ai eaallv and readily as 
private sul torn In national courts (if Justice 


♦ton in reives 4 strictly prepartfonate MfegWiUMM / 1 
•1 light. (Meeting the hclgbteat star In tbe haevdflp. ' 
aa the aaogt jnmMng ibhjaot ot expartmeat. JfnfiMR . 
c outdated the P Une m the epactrum of Strlna td fa 
jut to much diepiacad toward tbe rad aa to lndlceir ’ 
roeeaakia at the rate of 88 mile* a aecond. The tnqulfc 
waa returned by Hoggin* with Improved apparatus* 
the foUowlng ycur, when the velocities of thirty a MB ' 
were approximately determined. Tbe soope of At 
William Huggins's achievement waa not, howavor fl tg 
detect tbe motion In the line of eight so much iraa 
ratabllah the method of procurlag data. Hla auelttn 
haa bean of incalculable value, ao much ao, thatMa 
spectroscopic In veett gallons of sutler movements A* 
confidently be expected to play a leading part l^Hs- 
unraveling of tbe vast and complex relations d*Nb 
even now we dimly detect among tbe atari. 

The first successful application ot the ■pectrJflb* 
to cometa waa made by Donatl in 18*4. Caa*M|ig 
previously been considered to shins mainly, Httat 
wholly, by reflected sunlight. They were noSf 
reived to be selMumlnoua and to be formed, to aWamo 
extent, of glowing gas. The next step was to Sir 
mine the nature of this gss, a problem ftrat attfljpff 
by air William Huggins In 18«S Wlnnecke'a SSLt 
(comet II, 1868) waa the subject ot hla experlfSt. 
He Drat revealed the typical hydrocarbon apecfiia 
with which we am now familiar Tebbutt'a cMnt 
(comet ill, 1881) was the first comet of whlcb|ir 
spectrum waa photographically recorded, a fee two 
which Huggins waa completely successful mil 
achievement threw open to Investigation a part offjfee 
couiciary spectrum Invisible to the eye, so as to ajMrd 
un additional last of couietary constitution 

In the field or stellar spectroscopy Huggins a work 
la aewuredly monumental Almost slmultaneous|g,4n 
1888 this novel line of Investigation was entered Jjyan 
by Huggins In London, by Father Beet hi In Rome, and 
by I-ew la M Rutberfurd In New York Hence Ivjg- 
glna may well b» considered aa one of the fethera«r 
stellar apcct roecopj When he brought to a tuccesMel 
■ ulmlnallon hie early experiments In sped roacogfc 
photography, we really began to learn something -of 
Ihe composition of the fixed atars On December 18th, 
1879, he was able to rommunlcate 10 the Royal 8s- 
rlety results answering to his expectations 

The dry-plate process, with which auch wondeiTat 
results have been obtained In astronomical photogra- 
phy. appears to have been first made available by Sir 
William HugglnB tu photographing the spectrum of 
Vet* in 1888 That work laid ihe foundation for the 
brilliant application of photography to aatronomv by 
Common. Draiier, Jannsen Rutberfurd, and later as- 
tronomers 

A lately complete preliminary answer to Hie ones- 
ilon, 'What are Ihv. atari made or’" was given by 
Sir William Huggins in 1864 By laboriously com- 
paring stellar dark line* and the bright rays emitted 
by terreelrlel subtleness be sought to verify hla rem- 
ilualons regardless of coat lu lime and trouble Al- 
though he himself averred Hint the f 



■ring the present year about thne hundred typical 
mplna of the road building risks ot Rnglaud Scot 
nd and Wales were tested by special request In 
lilltlou to the regular rouilm work 

AUlTKATIOg VB&aUi 8 U.F XIDW. 

\ K surely as Ihe dm I lias given place, among 
Individuals to the tour! of Justice, will the 
awful arbitrament of war give way to the 
lnt« motional tribunal, also as a curollaij 


heunne Ihe fashion, during Ihe pnal year or two, lo 
sptnk of armies and navies aa means for the preserve 
tlon of penci When the leaders of the world, be they 
presidents kings nr emperors, declare that every In 
creaai In tin ornud strength of their respective coun 
tries Is undertaken for the express purpose of pre- 
serving piau tin stall mint la generally accepted aa 
alnrere Although the advocuti-a of iieacn by arbitra- 
tion deplore thi enormous tnveatmint of treasure, 
time, and labor Involved in the maintenance of the 
vast military organizations of thi civilized world they 
are beginning to bellevi t bat Ihe advocates of peace 
by war are aa anxious as they rhomlelves that the 
world's peace bo permanently preserved 


W ITH Ihe death of Sir William Hugglna 
there passed away an astronomer whose 
plonier work In the Iteld of aalro-pbyairs 
has earned for him an enduring place in 
Hie history or aclenre It waa largely due to Sir 
Williams genius that the spectroscope betaine ao 
Instrument of astronomical lureellgatlon hardly less 
Important than the telescope Hla work wax dona 
so many years ago, and Ita reaulU have beep ao far- 
reai blng. that It la easy enough to value It at Ita true 

Hugglna begun hla studies shortly after KlrchoK 
applied the terrestrial science of spectrum analysis 
to the atudy of the aun Partly aa a result of 
Huggins's efforts astronomers have been enable to ob- 
serve ihe solar prominence* at any time, without 
waiting tor an eclipse, (or the principle of fpectro- 
eooplc visibility ot prominence line* at the edge ot an 
unecllpaed aun waa quite explicitly stated by him In 
February 1888 He even devtaed various Imtiwmenta 
for bringing the prominence* Into actual view Hla 
use of the ' open silt” on February 18th, 18*9, may be 
said to have begun the modern study of aolar promi- 
nences. Heron the days of the “opts altt," promi- 
nences hwl been examined only In section* 

The first tangible resells in the estimation of move- 
ments of approach and reeeaatoa between the earth 
and the aura, by means ot Doppler'* principle, were 
communicated by Blr William HuggiM to the Royal 
Bociety on AptII S*rd, 1888, Application of this 
method (p tbe star* is nnrnmiaasiiT with dificuliiasi 
for It needs a powerful dispersive apectrou o epo to show 
e minute line of dlaplacsmeat, end powerful diaper- 


prevlouely bad appeared to the naked eye as single 
orbs It was relt that those filmy Mare which had 
resisted all attempts at telescopic resolution might be 
similar clusters, (or which reason some doubt waa 
east upon Heracbel’s theory that they were masses of 
Bbtmng fluid " 

On August 89th, 1884, Blr William Hugglna sifted 
through hie prisms tbe rays of a bright planetary 
nebula In Draco. To bis iDlinlis surprlas, they proved 
to be of one color mainly and thereby proclaimed their 
gaseous nature Thus Herachel’s conjecture ot a 
"shining fluid ' diffused at large throughout tbe ensmoa 
was unexpectedly verified. By 1888 Hogglaa had sep- 
arately examined the spectra of about seventy nebula. 
ot which one-third displayed gaseous characteristics. 
All of these gave the green ray fundamental lo the 
nebular spectrum and emanating from an unknown , 
form of mattar named hr Huggia*. "oebolem." A 
tucctaaful beginning lb nebular spectrogtaphr **» 
made by Sir William Huggins on* March fth, 1488. ' 
Five lines in all (tamped themselves upon a plate, 
exposed to tbe ran of the nebula In Orton.' Than 
waa photgraphy definitely made the aerfb# of tbe - 
nebula - , , 

Tbe offset of Huggbu'a work has been to remove the'- 
astronomer the aywpteoe of the telescope, towob^ 
aUtute for the retina the more esaafttvd photograph!* - 
plate, and to teach tbe astronomer the lmmees*nrt)e | 
value Of the spectroscope In see irking the rompoeiUeo „ 
of atari wMcb 1 * the tatescop* appear *amsre 
of light pricked Ja a a*Me daw. "Wa*** UMbto, 
rhyahnl method* into eetrouowy and ftn* (j h t *» srt y 
the ohaarvnttMV *tp a Moratory, '? - 
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_k Oglt waamade U a at * claimed 

(ifttmAea an 
H**,' A British, 0ser t boon and 51 min- 
ftn ii p w IB Ff km oa tbs ttth Instant. 
TOjkflrfltyi* was ktoo BMUU IB b biplane tad constitute* 

fypp'lMtt* roOOfC 


flights of nearly B half boar's dotation st 
•JgikkoiA, L. L, la to* Firman biplane which he par* 
!* jftased tn m Pssthan. On the Slat he grinM the pilot- 
■ Hftrnr Keans*- of the Aero Clob of America oy maktng 
site flight Be la the first amateur aportsaan In 
yitttrteB (o take np aviation, and la doing a great deal 
^theeanoa 

Mooes, of Washington, D. 0, who has been Mr 
Berliner's assistant for some time past, has con- 
I a very light monoplane, fitted with a 36-hone- 
molringeyltnder motor. The machine and 
complete weigh but 860 pounds. The motor 
ted above and between the wings at the front 
! the machine. The eyllnderm revolve In a bori- 


with his monoplane and made several 


On Hap IBth, the dap when the tttl of Hatley's comet 
' was espeeted to sweep over the earth, Prof, A. Law- 
iBnce Botch sent np a series of sounding balloons 
Glom tils Blue Hill Observatory Tbees balloons wtre 
equipped with msteorogrsphs snd with apparatus for 
sWstntng samples of the etr st high altitudes. Prof. 
•Mob's obeervsttons wars made simultaneously with 
Moss of thirty other experiment stations scattered 
throughout Inrope. Soma members of the U B 
Geological Survey also attempted to catch particles of 
Comstary dust at the Carnegie Observatory on Mount 
Wilson, California, by placing on s high tower a plate 
Coated with glycerine Several balloon parties were 
Organised throughout the country to view the comet 
when It wee nearest to us. 



Another near monoplane that has flown successfully 
to that of Mr. Gardner Hubbard, which was built by 
Messrs. McCurdy and Baldwin at Baddeck, Canada 
This machine Is a cross between the Bterlot and An- 
tleaette types. It has HO square feet of supporting 
surface, the overall length being 34 feet and the spread 
of tho wings >0 feet 1 Inches It weighs complete 
about 1,000 pounds without the aviator, a 40-horoe- 
power, six-cylinder water-cooled motor of 320 pounds 
walght furnishing tho motive power The propeller le 
driven by sprockets and chain, with a gear reduction 
of three to five. On April fith, nine flights were made 
above the Ice on Lake Bras d’Or, by Mr. Hubbard, who 
had never flown before. The monoplane reached an 
elevation of about ten foot, snd flaw several hundred 
foot snob time 


Ik a raoent aeronautic note we mentioned an aero- 
plane flight of Ays minutes duration with four passen- 
gers. As a matter of tact M Roger Sommer took but 
three po s ee m gera with blm on hla record breaking 
flight of April 10th. These were Mile Dutrieux (45 
kilogrammes, H pounds) and MM Colombo (#0 kilo- 
gramme*, IS! pounds) and Frey (58 kilogrammes. 128 
pounds! Sommer himself weighs 151 -pounds. The total 
live load #sTH0 pounds, and the weight of the biplane 
eompletn was 560 pounds, making s total weight of 
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relay, the heart beats of e patient in London were 
transmitted to the home of John Milne, the noted 
seismologist, on the Ule of Wight The heart 
throbs wen heard by tear physicians over an ordin- 
ary telephone, and so clear, was the transmission 
that it was possible to diagnose the heart troubles 
It Is expected that this nee of the stethoscope with a 
telephone relay will enable physicians to keep In bet- 
ter touch with their patient* 

Am elect ri cal thermometer which la vary sensitive 
to slight fluctuations of temperature, has recently 
been put out by s German company for medical use, 
to determine the degree* of fever It consist* of s 
(Oil of platinum wire incloeed In s quarts glass tube, 
thtuosh which s current Is passed from s four-volt 
storage battery The tub* la placed tn the armpit 
of the patient, snd s mtlll voltmeter Indicate* varia- 
tions lu the resistance of the coll, due to the heat 
of the body The mtlll-voltmeter traces s tempera 
tore curve on s band of paper, snd In this way It Is 
possible to study the action of drugs on the patlenL 

Aooordiag to a recent press report, steamships of 
tbs French trans-Atlantic line are using tho appar- 
atus Invented by Signors Bellini and Tosl of the 
Italian navy, by which wireless message* may be 
transmitted In snd received from, any desired direr 
Uon The particular advantage of this apparatus on 
shipboard U the fact that It enables the operator lo 
determine from what direction s signal Is coming, 
snd the course of the vessel can be governed accord 
Ingly. Recently the "Provence'’ crossed the Atlantic, 
equipped with this apparatus, sod was ab'e to deter- 
mine tbs positions of various vessels passing In the 
vicinity The danger of collision was thus entirely 
obviated 

An Interesting paper on Insulating materials for 
wireless telegraphy was read recently before a meet- 
ing of the Wireless Institute In this city by Mr Stan 
ley M. Hills. He pointed out that rubber Is not per- 
manent, but apt to deteriorate, that marble it hydro- 
scoplo snd not to be relied upon because of Its irregn 
lar composition, that porcelain Is apt to contain hid 
den defects, and that gloss, while the defects It con 
tains may be detected visually and thus avoided, Is 
extremely fragile He epok* of mica and of wood 
as good Insulators If kept dry, and dry oil Is a good 
insulator for th* reason that It Is liquid snd “self- 
healing” Dry sir makes an excellent insulator, and 
for high voltages, compressed sir may be need 

Th* advantages of sn electrical sbovel over a steam 
shovel hsve recently been portrayed, showing that 
whsnver electricity is available at moderate rates, 
the electric shovel Is much to be preferred One nf 
the greet objections to tho steam shovel Is the fact 
that the expenses of a fireman most be paid, and the 
fnsl, as wall as the wstsr, have frequently to be 
carted for a very long distance. Steam must be kept 
op continuously, despite all delays In operating tbe 
shovel, while for the electric shovel tbe same argu 
meut* apply a* are made In behalf of electric drive 
In machine shops, namaly, that when the shovel Is 
Idle there Is no consumption of power, yet the power 
la ready for Instant use whenever It Is needed 

An Interesting discussion by Dr Charles P Steln- 
metx on the magnetic properties of materials was 
published In a recent number of tbe Electrical World 
It was itsted some years ago that magnetic alloys 
could bo mad* by combining non-magnetlr materials 
Dr Btelnmets points to the tact that In *11 the Heusler 


lew ptraixu 10*1 ih ovuorso-powsr uuome motor 

raised in tea air in 80 seconds. The weight-lifting 
' eflseloncy of. flommer’a machine is therefor* 88 per 
erirt. The previous record of this kind was made by 
Henry Karmen with a similar machine whan he cov- 
ered 10 kilometers lb Wtt minutes with two pessen- 
gar* weighing 110 kilogramme* plus 10 kilogrammes 
of ballast. 

~ ‘ On tfea ttk instant Mstsr*. A. H. FOrbe* snd J C. 
Tats* made an anotnslok at Quincy III , In the former's 
kew baUaoa "Viking," one of the bsrgeeb and most up- 
ttedato aerostats thus far constructed. The aeronauts 


alloys msngnnsae Is used, snd that this Is slightly 
ferro-m agnatic On* of th* simplest of these alloys 
consists In combining on* pert of manganese with 
thro* parte of antimony, tbs mixture being made by 
powdering the mstals and thsn hasting them in a test 
tabs. Th* result Is s black powdtr which Is strongly 
magnetic. Dr Btelnmets states that no magnetic 
alloy has been found which doss not contain some of 
the ferro-magnetlc group— Iron, cobalt, nickel, man- 


i-.tjkf *K this they woro disappointed They claim, how- aerial torpedo has 

Aftef, tekt tAsir balloon readied a height Of 10,100 fket 

H fceoro after they ascended. Because of 
jm <WHf MkktjAttklBtt. • eonridaroblo amount of 
.'.•tefteag tom. ud wh*a the ballon descended Uwte 
Alp * Ashby endittea. As » rmUt <rt this tbe oosww- 
- dNUMf rihg settled and pulled the rip oord {which 
to B1. ripping open too tattoo* when it 
. wad^.fhetabevk ground. It dropped aoManly with- 
«F the sorjUo** Ms* to term a 

_*bMkM MHctth* fc*send oqasrelyand 

(l •WMmcmJ pu Apsieiooh. Fortunately 
witMit.aMtests injuries owing te to* 
liggajgMi- m*rm wtotatAay 


Now that air craft have been entered as war ves- 
sels, Inventors sro beginning to cost about for some 
effective means of destroying them. 

been Invented, which, 

of a 

directed from a distance without carrying any oper 
■tor. This -torpedo was exhibited st the London 
Hippodrome, when the inventor oauaed It to travel 
o«t omr the andlenoe, steering It whatever be chose 
b t pressing buttons on a switchboard on tbe stags 
The torpedo la provided with two screws, which may 
he operated Independently to steer th* ship literally, 
While « horizontal rodder serve* lo steer the vessel 
vertically. The device may also bo equipped with 
kkl$«U*ki to be dropped on the sasmy when tbe 
torpedo flgs hook maneuvered to th* right poelttoo 
Thtg.teBO UmmtnM at the Hippodrome by roles*- 

m wmnM m 


SCIENCE. 

•Award • OasrioU, chief forecaster of tb* United 
flutes Weather Bureau, died recently st Washington 
at the age of 57 He had been connected With the 
Weather Bureau practically sln<V It* establishment, 
which means for forty years 

After thirty months' cruising In Philippine waters, 
the Fish and Game Commission s steamer Alba 
troes," Commander C M McCormick, United Steles 
Navy, entered tbe Golden Gate. Ban Frsmlscn and 
dropped anchor The “Albatross” has been engaged 
In a thorough examination of the fish In Philippine 
water* 

When one solid body glides over the surface of sn 
other, the coeflltlent of friction diminishes as the ve- 
locity Increases and nearly vanishes when the ve- 
locity attains a certain critical value This dlmlnu 
tlon of friction Is due to tbe sir which partially sepa 
rates the two bodies at low relative velocities sod 
separates them completely st the critical and all 
higher velocities. 

Dr Douglas Ifawson, who accompanied Sir Ernest 
Bhackleton on his last Antarctic expedition, arrived 
recently In this country, bound for Sydney New South 
Wales, to resume his duties as lecturer on geology In 
Sydney University Dr Mswson reiterated the state- 
ments already made by Blr Ernest Bhackleton that 
there Is an Immense stream or coal within 300 miles 
from the South Pole 

An Interesting method for measuring tbe t rant par 
cncy of developed photographic plates has been de- 
vised by Dr L. H Frledburg A polarized light spps 
ratus Is employed An opaque piste not rotating the 
plane of polarisation, when Interposed between two 
parallel mounted tourmaline plau-s cut parallel to 
their optical axe*, will reduce the angle of 80 deg 
between extreme brightness snd maximum darkness 
by sn amount proportional to the density of the sil- 
ver deposit 

Th* emission spe<trn produced by cerlslu elements 
heated In quartz lubes to 2 500 deg F have recently 
been studied It Is round that la these clrcumatsncos 
sulphur produces a blue light and a nearly coatluu 
oua spectrum Selenium gives a pale yellow light 
with bands, which are generally well defined, but be 
como uncertain toward tho red end Tellurium emits 
a green light and Its spectrum contains numerous 
bands which arc also hazy toward the red end Phos- 
phorus and srsenli give s white light and continuous 
spectra, while antimony produces n nearly rontlauoua 
■pectrum, crossed by very lll-deflned bondB 

The distinguished German chemist Ostwald has 
taken out a German patent for the Improvement of 
drawing Inks and water rotors He has found that by 
the addition of small quantities (from l 100 to 1 
1,000) of volatile organic compounds of the aliphatic 
series, which are soluble In water, at least to a smell 
extent and contain not less l ban four atoms of rar- 
bon Inks, drawing Inks and other water colors are 
rendered capable of readily marking such surfaces as 
parchment Ivory, waxed paper etr In the case of 
neutral liquids, sn alcohol, ester, or other neulral sub 
stance Is used, while to arid Inks, free fatty acids, 
such as valeric or raprolc add may be added 

How bright I* the suuT No two authorities agree 
Another cellmate has recently been made by u Nord 
mann The effective temperature determined with his 
pyrometer was found to be about 5 320 deg absolute 
Now, tbe brightness of sn Incandescent body emitting 
white light varies sensibly as ■ function of the tem- 
perature, snd this Isw has been verified by eomparl 
ton with numerous terrestrial light sources. Taking 
Into consideration the absorption of the solar atmos- 
phere, tbe effective temperature of the photosphere 
Is probably about 6,450 deg absolute The correspond 
lug brightness of the mean effective layer Is then 
shout 318000 decimal candle* per square centimeter 
The solar surface Is thus considered to behave very 
like a black body, and to have an emissive power of 
nearly unity 

DaoeUivs has made a study of the chemical char- 
acter or various alloy* of cobalt with tin, antimony 
bismuth, lead, and copper, by measuring the dlf 
ference of potential between each alloy and each or 
1U constituents, when Immersed In a solution of 
cobalt sulphate The rssnlts ore expressed In grsplil 
cal form The curve ef the cobalt-tin alloys shows a 
distinct Inflection st the percentage of 56 76 or tin, 
* hlch corresponds to the compound CoSn The cobalt- 
antlmony curve Indicates the existence of two definite 
compounds, CoSb and CoBbf The inbalt bismuth al 
leys also show two distinct compounds The hIiy fro- 
motive force produced by moat of these alloys Is tery 
small The curves show that In the separation of 
the two instate by tbs process of solution, the cobalt 
remains nndlssolved In practically pure condition, 
while the solution of btemuth contains about 5 per 
cent Of ootalt. The behavior of the cobalt lead alloys 
is similar to that of too alloys of cobalt and bismuth. 




The hage boiler la the eeent at u laurtou l oo e i oilre’e great power. 
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Refcent Experiments on the Resistance 

BY JACQUES BOYER 


of the Air 


i «■ thi resistance of the 

air, a problem which la now sngsglng the attention 
of many aetentlati beoanae of lta importance In ssro- 
tootle*. ware made In 1M74 at the famoua BUM 
Tower, which waa oonatrncted for the Parla Bxpost 
Uoo of ISM. The anrfaoe on which the preaanre of 
' the air waa to he atndled waa allowed to fall from the 
platform of the aeeond atory of the tower, 

Ucn with a ehronocraphlo apparatus, which recorded 
Me resistance oppoeed by the air at 
Mch lsetant. The aurface wit ear- 
4M downward by a heavy and 


Me* to the air. This mu waa 
Sfaced above the 
Which it wee connected by a 
which were oo m preeeed 
Men, according to the air it 
The velocity of fan n 
to ISO feet per aaooe 
rate* waa guided In lta fall by a 
vertical cable, and waa prevented 
from itrtklng the ground by e pro- 
greeelre enlarge mant of this saMe 
beginning at the height of abogt 
70 feet from the ground. In thla 
way the falling body waa gradually 
brought to reet by the actios of 
aprtng brakoa. A tuning fork, 
making 100 vibrations par aeoond, 
waa attached to the surface. To 
one of the prongs of this tuning 
fork waa attached a style, which 
ae the fork vibrated, moved vert! 
oally over the surface of a vertical 
cylinder, which waa covered with 
paper rested with lampblack, and 
was caused to revolve with e speed 
proportional to the velocity of fall 
Hence the record takes the form of 


each other le very greet, in some 
la smaller lor a group of surfaces than for a single 
surface. Tor surfaces Inclined to the direction cf the 
wind, BUM formulated In 1#08 the following law For 
Inollnatlona to the horUon varying between 0 and to 
degrees, the preaanre la proportional to the angle, 
while for Inclination! greater than SO degrees, the re- 
sistance is oonstant 

In order to extend these observations (which have 



axil of which forms an Irregular lino around the cylin- 
der Bach point of this axis oor responds to a oertaln 
position of the failing body The number of Uddnla- 
Hone between this point and the beginning of the 
trace, gives the timet the ordinate of the point indi- 
cates the tension of the springe, and consequently the 
pressure of the air on the aurface, at that instant; 
and the abclasa Is proportional to the distance through 
which the body has fallen Hence the trace gives the 
poeltlon and velocity of the body and the resistance 
oppoeed to Its motion by the air at every instant. 
Eiffel experimented In thla way with plane surfaces 
of various forma, aquara, oblong, .circular, continuous, 
and cut or perforated, with groups of superposed plane 
surfaces, and even with spherical and conical surfaces 
He arrived at the following conclusions For velocl 
ties between 'CO and 1*0 feet per aeeond, the resistance 
of the air la very approximately proportional to the 
square of the velocity The exponent of the velocity 
differs very slightly from * and appears to Increase 
regularly with the velocity, passing through the value 
2, at the velocity of 110 feet per second . The pressure 
per square Inch waa furthermore found to increase 
with the area of the surfko* 

The Influence exerted by superposed surfaces on 


been fully described In the Bcki'tific Auksicas) Eiffel 
constructed la 1*00 an aerodynamic laboratory at t io 
C hamp da Mars, Farm, where hi has subsequently coj 
ducted experiments with fixed surfaces, exposed to air 
currents produced by a blower of 50 kilowatts power 
By thla method he waa able not only to obtain the 
reanltant .pressure, but to determine the distribution 
of preasnrs on both sides of the surface and the move- 
ment of the air la Its vicinity 
In order to place the surface In conditions as nearly 
aa possible Identical with those produced by a natural 
wind or by movement In the open air, the air current 
must have to large a cross section that Its exterior 
filaments will not be affected by the presence of the 
■orface The pressures experienced by the surface 
are measured by an aerodynamic balance, by whl<h 
It le possible to determine the horlsontsl and vertlral 
components, as well is the center of pressure, data 
which are very Important In the construction or aero- 
planes. The aerodynamic balance Is shown In dta 
gram In Figs. 1 and I Ths experimental surface Is 
attached to the rod C, which Is placed parallel to the 
air current. This rod Is attached to a rigid T-ehaped 
frame Off, which Is capable of motion around a knlf' 
edge A The action of the air currant la apposed by 


resistance in upward pull at / produced by the weight P, 
In the balance above When equilibrium Is estab- 
lished the moment of the forces which tend to 
move the experimental surface and Its support round 
the knife edge A, ran be computed from the weight In 
the scale pan Two welghlnga are made, when the 
air 1 b at rest and when It Is In motion at known veloc- 
ity The moment produced by the air current Is the 
difference of the two results. The other end of the 
rod K carries a second knife edge 

B, wbiih Is directed upward and 

which ran bo brought to bear 
vgalnat Its Heat by shortening the 
■nd H, by moans of the eccentric 
O In this way the moment of the 
air pressure around R c an be meas- 
ured Thus It Is possible to meas- 
ure the moments of the pressure 
with respect to two points, further 
more, as the rod r can bo rotated 
abont Its axis, the elements of the 
resultant pressure upon an Inclined 
surface can be determined by mak- 
ing four measurements, at asl 
muths differing by a right angle. 
The vertical imrt U is a rod of cast 
steel, which Is capable of alight mo- 
tion In a sheath attached to the 
floor of the room above, on which 
the balance stands This shorn li 
which Is very narrow and Is be \ 
eled In rront and behind, protect -c 
the vertical rod from the air cur 
rent, without appreciably affecting 
the latter -The horlsontsl part F 
Is prodded with a pair of knife 
edges at each ond The knife edges 
at the front or windward end I 
are directed downward and back 
ward, while those of the other end 
II are directed upward and back- 
ward The seats n, these knife edges leave projections, 
which prevent the knife edges rroni moving along the 
grooves in which they turn By moving a lover, the 
knife edges In front rnn he lifted from their seats to 
protect them from wear, except during the actual ex- 
periment The red II, which connects the frame B 
with the beam of the balance, touches these pans only 
by means of knire edges. In short b 1| the moving 
parts of the apparatus turn on knife edges, and the 
friction 1 b negllglli’e The T-shaped piece Off weighs 
more than Jhi) pounds This great weight Is not an 
Inconvenience but serves two useful purposes, by less 
enlng and damping the secondary oscillations, due to 
small variations in the force of the air currenta and 
by making the equilibrium of the balance stable In 
every relative position of the c urrent sod the surface 
The entire apparatus Is supported by a massive woodon 
platform, about K feet square, which rests on a double 
layer of sleepers, burled 111 feet below the floor of the 
room and lying parallel with the direction of the air 
current. 

The current of air Is drawn through a tube 6Uj feet 
lu diameter, and every precaution Is taken to keep lta 
strength unirorm during the expe rltnont The air Is 
drawn from a large closed room In which the surface 
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V t( V luntUl itMKUl KU«m 
fl'flui Uttar ot the lommno ammucoh 
j r UslJih# to yaw communication of recent date, re- 
gh o st i n g sm to forward a drawing of an apparatus 
' V*fch Mae French ioarnai bos etated I hare tor u- 
osrtStolng the height of on aeroplane In flight, I beg 
Mare to Hr that theta la eome inaccuracy in the 


Primarily, the apparatus need were merely a rough- 
1 ty-aede ■"Mags take,” each ea hoe been In nee for 
Mm time In the Ooeet Artillery Corpe for computing 
the "crere and shorts" that occur daring their Mg' 
; gtm pranttee. Secondarily, in 10 far ee accuracy le 
' eppoer ne d, it cannot by any Imagining be ocnetdered 
i he accurate ae a trlangaUtton method employing two 
traneite with n Mag oenoecUng baee ltaa 
' - The "range rake” in elm ply n wand gbout three 
Met la length, baring at one end a net of floe aw 
'tenth pieced nt right nnglen to the wend on t metal 
atrip nererBl lnchen In length Measurement* are 
' taken between teeth to the right and left of the mid- 
dle tooth. 

The principle on which thli depend* le that of liml- 
Mr trlenglee, the name being llluat rated by the accom- 
panying diagram. From thla diagram and deecriptlon 
It can readily be oeen that the abort baee line P re- 
do dee any grant accuracy In the computations. 

Howe rer, to apply the fadta to the particular flight 
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m tw cuoam a >UTin na xakd turn 
natui. 

The city of Chicago hoe been hard at work rehabili- 
tating lta surface etraet-ear eyeteme, end eompleUng 
plane for the new subway lines. The engineers of the 
city have estimated how many paaeengers enter end 
lea re Chicago’s six square miles of business ana 
every twenty-four hours, end the results prove the t 
the present lines ere hopelessly overworked During 
two normal bast neon days of the post year It wee found 
that on ell of the line* running Into the downtown 
district bounded by Chicago Avenue on the north, 
by Twelfth Street on the south, on the west by Hoi- 
sted Street, end on the east by Lake Michigan, on 
eras of about six square miles, every seventh passen- 
ger was without e nest When it Is remembered that 
the service cannot be Improved much along present 
lines, it is clearly seen that a subway Is Imperative 
At a conservative estimate, the next generation wilt 
eea a demand for train facilities from the central dis- 
trict of the city equal to all facilities now available 
from the central part of New Tork city, with all lta 
ferries, tunnels, subways, bridge end surface lines. 
To meet this need, the engineers bare planned s sys- 
tem which It U believed will adequately meet this 
great demand for cars daring the rush hours 

The completawystem will be boanded on the north by 
Chicago Avenue, on the eouth by Twenty-second Street, 
on tbe west by Hoisted Btreet, end on the east by Wo- 
bash Avenue Four terminal stations will be built Im- 
mediately at the boundaries of this subway tone, one 
at Chicago Avenue and North Franklin Btreet, one at 
Dearborn and Twenty-socond Streets, another at 
Van Baron and Hoisted Btreet* . and the fourth at 
Randolph and Hoisted Streets The new underground 
will begin where the four elevated lines now enter the 
district, and all surface care from the respective qusr- 
ten of the city will also converge at these four termi- 
nal stations, where all surface and elevated cars from 
the resident districts will become subway can, and 
will remain under tbe surface until they again pass 
out of the district. 

As shown In the front page plan, a four-track route 
will run does to the surface of Wabash Avenue from 
Chicago Avenuo to Twenty-second Btreet This route 
will carry all through cars from the Booth and North 
Rides, two tracks being exclusively for surface rare 
and two for elevated trains. After paaslns to the 
opposite limit of the district, the trains from each 
direction will turn about and will return to their 
respective starting point* by the same route 

From the West Bide of the city two tubes will run 
In beneath Randolph and Washington Streets os 
shown In the accompanying plan, and will turn south- 
ward on Btate Street, and then return to tbe West 
Rids under Adams Street and Jackson Bonlevard 


Which was referred to in the French Journal, I am 
of opinion, personally, that Paulban actually attained 
sn elevation of approximately forty-elx hundred feet, 
for tbe following reasons. 

1 The offlolsl figures were token by two transits 
set one thousand feet apart The solution of the ob- 
tained triangles gave him sn altitude of 4,186 feet 
The method and computations of the triangles were 
undoubtedly correct The error. If any. was due to 
the (set that he attained hie maximum height when 
crossing the line joining the transits- This so ap- 
peared to me At that time, owing to the sentences 
of the angle of elevation. It was Impossible for either 
transit to take a reading, both being interfered with 
by the b orison tel bases of tbe Instruments. The maxi- 
mum height as taken by these transits wss when Paul 
ban was distant from tbs base lint approximately 
one mile. 

I Psnlhsn had with him sn aneroid barometer, 
corrected but not sealed. He stated that this regis- 
tered a maximum of 4,800 feet (after being reduoed 


After coming out into daylight st the Halstod Btreet 
terminal, these can will alio scatter to ail points on 
the west side of the river 

To complete this flrat stage of plan one will cost 
about forty millions of dollars. Its capacity will be 
fifty per cent greater than that of all the traction 
lines now operating within the district With the 
eld of surface cars to make short hauls within the 
business district, this plan will serve the needs of 
the city for many years. 

An additional expenditure of forty millions will 
then build the second stage of this plan, when other 
buoy streets will cover branches o t the system In 
this Stage of tbe development will be found both loops 
end through route* for all ports of Chicago Yet 
where the various tunnels cross one another there 
will be no grade rrowlngs one tube will dip In Its 
course so is to pass completely under the other line 
This will eliminate all danger of underground oolli- 

A farther expenditure of thirty-two million dollar* 
will serve to eomnlete the system, when every street 


from meters). 

8 The maximum height as taken by Copt Samuel 
Bottoms, Coast Artillery Corps, U B A., and myself 
with a Tonga rake” was 6,887 fast , 

, From all of tbe shore I am of the opinion gives ' 
, shore, vta, that Louis Paulhon actually attained a 
- belght ot approximately four thousand six hundred 
toet St the Lc* A n gel es meet, but am ska of opinion 
-that the offietal flgsre of 4,186 feet „w*a tbs only qua 
‘ Which OouW hgre begs accepted under the ojreum- 
T stances, pant W D ung.’ 

Pitta Uoutanjmt 81*s*100rps, ^nlt#d Statsis Army. 
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within tbe subway sane will bare beneath It s branch 
of tbe subway Two, three, and foar-track subway 
lines will honeycomb the whole area, and the entire 
district will be t ar red by the most elaborate, yet the 
most efficient, snlway system In tbe world This 
plan, In Its completed fora, wUl east about one hun- 
dred and twelve millions of dollar*, and will serve 
the need* of tbs city st Its prsssst rate of growth 
nntll I860 Improved methods of transportation will 
probably cause tbe business district to expand, and 
tbs subway will be bunt accordingly It may ultt- 
mstely bo pemIMo to remove erery yard of rail end 
every ear from the surface of d o wn- to w n streets. 

On oor front page Is shown a c ram sec ti on of one 
of tbe future stations oa Wabeih Avenuo. As seen In 
1 tfcM picture, the tracks Be close ta the street surface 
Because of the danger to Certain bonding foundation*, 
A iosrtrral subway Is Impracticable, end the cost 
would be prohibit! vo As the entire subway is to He 
, J* tka Krft blue clay that underlie* the business 
V;dMM*r S special type of eoustractioo wm bo needed 
- fto-tawon* cor* of the sabwsj wan* amt be so 
*** ww fymn say ride, 


sad the engineers bare worked out a type of con- 
struction to meet this requirement Stations of this 
type will be built In the center of every block cm 
Wsbsah Avenue, end tbe platforms will be but a 
short distance below the sidewalk level Underground 
walks will afford opportunity to cross the streets, or 
to walk parallel to the car line, past the basement 
window* of the department store* 

The cars will Include the most modern Improve- 
ments, such as side entrances, to permit the rapid 
handling of passengers, provided with automatic sig- 
nals to show the motormmn when all tbe doors are 
closed Tbe use of these can will greatly reduce the 
length of stops at station!. The plane also provide 
for the housing of all underground utilities In suit- 
able chambers Every public service corporation will 
have Its own chamber, oa shown on the front-page 
engraving, In which will be accommodated all of lta 
pipe lines within the subway soup Particular care 
will be taken to provide for the future watrr supply, 
a very vital provision In the consideration of the fu- 
ture needs of the business district These chambers 
wilt be easily accessible from the street surface, so 
that It will be a simple matter. to Inspect or repair 
tbe pine lines of any company The cost of this gal- 
lery construction has been Included In the foregoing 
figures, so that an expenditure of one hundred and 
twelve millions of dollars will give Chit ago a com- 
plete traction system, and the beet possible provision 
for her public utilities. 

This comprehensive plan Is the outcome of several 
months of Investigation by City Engineer John Eric- 
son Tbe result Is a scheme of construction that Is 
well adapted to meet the peculiar needs of a city 
that haa its entire buHlneee Interest within an area 
of nix square miles Whatever slight variations may 
bo made In the plans during the progress of con 
structlon the scheme for construction as here de- 
scribed will be the general foundation for whatever 
subways may be built 

Tbe <«rreni Sipplnsfik 

The Garrett flexible railroad locomotive Is the sub- 
ject of the opening article of the current BurrLKUENT, 
No 1796 The salient features of the locomotive are 
Its extreme flexibility and adaptability for operation 
on steep grades and sharp curves The mining of 
tungsten ore Is described by Consular Agent Harry A. 
McBride, of Bilbao From tbe beginning, Ameriton 
agriculture has been characterised by Its extensive- 
ness rather than Its lutenslvenew I -and has been 
more abundant than labor I-rof Homer C Price 
contributes an article entitled The Reorganisation of 
American Farming In which he points out that the 
problem which now confronts the American farmer Is 
to adapt hie soil to present conditions William E 
Stark presents the first Installment of a paper on 
“Measuring Instruments of Long Ago” Tlo, a Third 
Universal Language,’ Is the title or an article describ- 
ing a universal tongue which Is Intended to tako the 
place of Esperanto, on which It la an Improvement. 
Prof Ralph Barton Perry writes on the prophecy of 
Francis Bacon. A profile puppet-show can be made 
aa described by A Rose Some new electrical and 
physical apparatus are Illustrated Prof K A M In- 
chon reviews some applications of microscopy to prac- 
tical science and modern knowledge 



The words "sanitarium" and "sanatorium" aro pop- 
ularly understood to have the santa meaning and are 
generally used Interchangeably, when designating (or 
describing) places of refuge fur »kk peoplo but there 
Is, In feet, quite u distinction bt tween the meaning of 
the two words. In answer to a correspondent on this 
subject the IJterary Discs! says 

“The distinction between these words lies In the 
fact that they are derived from two different Latin 
roots. ’Sanatorium’ Is derived from the lete Latin 
tonoloritu, meaning health giving The ‘erm relates 
specially to ’an Institution for treatment of disease or 
care of Invalids, especially an establishment employ- 
ing natural therapeutlr agents nr conditions peculiar 
to the locality, or some eperlfh treatment, or treating 
particular diseases’ On tbe other hand, ’sanitarium* 
Is derived from tbe Latin nanltan from sanu* meaning 
tekofi* or sound ’Sanitarium' relates more specifi- 
cally to ‘a place where the hygienic conditions are 
preservative of health, aa dlsllngulahed from one where 
therapeutic agencies are employed ' Hence It Is the 
province of a ‘sanitarium’ to preserve health, that of a 
'sanatorium' to restore it Care should bn exercised 
In combining the proper vowels In these two words 
In order to Indicate correctly the derivation ” 

In our lame of May 14th we published an article 
on the utilisation of wtreleo* telegraphy In ronnec- 
Hoi with s Chalmers- Detroit automobile In the Gild 
don tour Through Inadvertence, we neglected to 
state In the article that the wireless Installation was 
ftevtsed by Dr Let De Forest. 
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n nor ounara siukavd, cwti sir* >nn rounM, 

On May 4tb, at 6 60 H M , the pity of Cartsao, for- 
mer capital of Costa Rica was wiped out of mlstence 
br an explosive earthquake which lasted but a few 
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seconds The destmtive mot too waa mainly vertical 
and betas suddenly, that la, without the premonitory 
shocks which usually give most people timd enough to 
run out from their houaca. Immediately after the heavy 
up-and-down motion oame a long sertsa of smaller 


t . v * ' v 1 ) 1 - , r 

•frocks. asmarwIM * gyratory mm 
fete. The «wt nt&e* b* the toata atanaega tut 
houses afid potato mm*? waa *o grsM thst ***»>? 
people thought they frgd damped death V or mm ®, 1 
only to die of aatWcaMM. Twenty thousand people 




mat lapade of the raaveat. Note the ahmlato wreefrla* of the 


Tup « chart* *nr 


ledttr- ton MaiH 1 iMtaatfais 
W- 


“ unoan - mutn^yao at oaita#*, aam a 






lilittf: Without IMMT. writer I* sending this 

**&# (May TM») TpV oorpoes hen been das oat of 
(be rjrine, That natnbor is rapidly iscressias The 
W f ifa y of the wanted Is not yet known. They are 
tarried telly, by dpaelal train*, to 8sn Joed The des- 
tt^ttttn end anserine •*» intense Persons who wish 
DO belli may do so through the Ameiicen legation In 
hiM 

DSrtsg the year 1009 email earthquakes in Cartago 
had been rather frequent, and the writer, who had 
« eetenosTapb is the Csrtego College, began to send 
regular reports to the recently founded Btruburg Cen- 
tral Bureau of the International Association of Bela- 
Matter- On April Mtb, 1910, shortly after midnight. 
Sun# S first warning of the impending catastrophe. 
A the form of s series of earthquakes, the third of 
Sdtioh fissured many houses, destroyed some poorly 
Ifclh walla, and played great havoc among botUee gad 
sUrtbseware This earthquake wna generally frit on 
Ifio whole OosU Blean plateau. On «e following daya 
Smaller shocks, mostly ot Intensity lit to V ($oosi 
mid Focal scale) followed at the rate of some three to 
sight a tey. . The population in Cartago and Ban Jasd 
beeame alarmed, and erected in the streets and public 
parks tents and sheds, In whloh they slept. Tbe 
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now to act a can or rat 

bt nan ooluxs. 

Perhaps no single ejaculation la capable ot produc- 
ing so Instantaneous end so widespread an alarm os 
the cry of Tire!” Nor Is this surprising when we 
remember that the Ore llend Is each year responsible 
for an almost Incalculable loss, both ot life and of 
property 

Yet of all emergenclea, none more thau an outbreak 
of fire Imperatively demands a preservation ot one’s 
power to set with coolness and dorlslon Often, by 
prompt and wall-directed action, the threatened cates 
trophe may be averted, the low of property and what 
Is still more Important, tho loss of human life, may 
be avoided 

Fire drill nowaday* hoe ita place In Ihe routine 
of every well-conducted srholuLlc establishment, nor 
can It be doubted that the rapacity for prompt and 
Intelligent action thua Inculcated lu the mind* of 
young people of both sexes hoe, In emergency, proved 
the means of preventing nppamng disaster Hut 
while this capacity for combined action Is very desire- 
b’e, there seems to be a danger of fostering II at the 
expense of what one may term “fire education ’ 
Every child should be taught by means of precept 


44 * 

tor’s bead, bnt the carbonlr-arld gas with which the 
water Is charged helps to doadeo the flames. 

How to act (or one’s safety, or to aaslst another. 
In the case of burning clothing cannot be better told 
than In the words of Pror John Marshall He says 
"If the drees of a woman catches fire, she should at 
once lie down on the Boor, and should crawl In Hits 
position either to a bell pull or a door, and call for 
assistance, or she should roll herself In a rug nr 
blanket In thu event of a man rendering help he 
should at on re lay the patient down take off bis coni 
end roll her In It. unless he can obtain a blanket or 
rug or roll her on the carpet If a woman renders 
assistance, she must be ra refill not lo allow her own 
clothing to touch the victim, but to hold a rug or 
blanket In from of herself while approaching the 
flames.” 

Prompt action without rashness or selfhalklng 
hurry, Is tho keynote of success In fighting the fire 
Dead This applies especially to those who wake, from 
sleep to find Ihe house on fire Not a moment Rhcmld 
be lost, but there should be no wild rushing from a 
window to a door and hack again First an attempt 
should bo made to got down the stairs To escape 
through passages filled with suffocating smoke, tie a 



Blaster on from «TW t ott ed lamp extinguished by 
om ef tear. 


To avoid drawing hunt or sealdrd limb from Manner of tying sheets, etc., together to form SO 
cloth lug not apparel away with sharp scissors. escape rope 



Crawling method of eoeope from postages filled with smoke. Handkerchief 


A syphon nukes a handy and on 
eBgtaat fire extlagalaher. 
mow to act im oa*i or rat 


Method of aslsg knotted blanket or 
sheet rope for escape by s Indues. 


shock* hod somewhat decreased in number and in- 
tensity when the fatal Issue came. 

Cortogo Ig attonted at an alUtote of 4,700 feet, at 
tho very foot of the huge volcano Iran, which towers 
11,600 feet above sea lrfri. The Irazu fmlcano la, con- 
sidered m extinct, tho only remnant of Its fonder 
activity being a few /kngrofi u or ataam lata, located 
gt a conoid sryble distance from the now sllont and cold 
maters. At no time before or sff^r the catastrophe 
have the fumaroUee shown any symptom of Increased 



and experiment, what to do when a fire breaks out In 
hla own house He should be Instructed bow to go to 
work coolly and methodically ntthor tn extinguish 
tbe flames, or— If neceemry— to escape from the build 
thg Lessons of this kind, Imparted by prartltal meth 
ods, would become a source of strength in arter life 
and would go far to check the reiurrenee of Art out 
breaks, with their entailed loss of life and capital 

Take, for example, Ihe rase of an overturned oil 
lamp There Is a sudden and alarming blaze, but if 
action Is takeg St once, the damage may be conflncd 
to the carpet, ^lotb or what not upon which the lamp 
actually Ilea To throw water on the conflagration 
la useleaa, The burning oil will enty be forced over 
a larger area i The aim should be to absorb the oil 
and smother the Home as much as possible, and this 
may best be fibne by means of soma non-flammable 
pewter — Such as flour, sand, earth from tbe garden 
or Anything of the kind 

Another polgt forth remembering Is tbe use of the 
soda-water syphon as an extinguisher Suppose that 
a tewip or candle has Ignited a curtain and that the 
flttt* has run up the fabric A syphon or soda water 
held aa shown tn the accompanying photograph, and 
■quirted over the flames, will work wondtfi Not 
only does tbs force with which the liquid leaves the 
tebq aQow of its being directed well above the opera- 


wet handkerchief over the mouth and nose ihen eras I 
on the bands and knees, for tbe smoke tends to rls 
with tbe hot air anil will be letH dense done lo the 
floor 

But If the a hole ot tho lower part of the house Is 
buralhg and ewape hy means of the Blairs Is lmpnnal 
b)e preparations must bo made for leaving through 
tbe window Tie all the sheets and blankets tog- flier 
by means of ’reef knots which will not slip no mat 
ter hou much strain I* put upon them Then drop 
the bedding or msttreHs from the window In order 
that there may be some kind of break In the event 
of a possible rail Finally make one end of your lm 
prevised fire-escape fast lo the bedpost drop the other 
end from the window, and after making sure that It 
reaches to or almost to, the ground go down It boldly 
hand over hand It should be added that In the case 
of Inexperienced persona there Is always considerable 
risk of a dangerous fall resulting from this means of 
exit, therefore It should be undertaken only when all 
other means of escape have failed 

In conclusion a few words may be added resp«i 
(ng the treatment of burns and scalds prior to ihe 
arrival of a doctor The main point to bpsr In mind 
Is that the air la to be excluded from the affected 
part as qulrkly as possible This may be done by 
(Concluded on p age +51 ) 
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THE HtAVLNS IN 1 

BY HENRY NORRI5 RU55ELL PHD. 





UNE, though leu exciting from M as- 
tronomic*! standpoint than May, la 
atlll a month or more than uanal ln- 

Halley a comet will, of course, atlll 
be i he main object of attention. At 
the beginning of the month It la ex 
cellently placed for obeervatlon, about 
midway between Regulua and Alph- 
ard ( <r Hydrae) on a dark iky, 
aettlug after 11 P M It will how- 
ever be much leu conaplcuoua than the week before, 
and will uaem to ahrlnk and fade rapidly aa It recede! 
from us, Ita dlatanre on the 1st la about fifty million 
mllea, and thla Increaaea ateadlly. at the rate of three 
and one-half million mllea a day — to which the earth'* 
motion In one direction contrfbutea about one and 
ouu-bair million mllea, and the comut'a motion In the 
opposite direction the remainder 

Ita apparent motion In the sky la alow, for It la 
moving almoet directly 
away from us It still 
travels eastward and 
southward among the 
stars, continuing the lino 
of lla earlier path hut 
very mut U more slowly, 
toverlng euly 13 deg dur- 
ing June, and 5 deg dur- 
ing July 

During the Aral ten days 
of the month It will atlll 
be a tine naked-eye object 
Then the new moon will 
begin to Hood the evening 
sky with light and drown 
It out By the time she 
Is out of the way again 
the comet will be I2fi mil 
lion miles from us, and 
equally far from the sun, 

so that little ran be seen 

of It without a held glass 
With the aid of the latter 
It ran probably be fol- 
lowed all through the 
month 

The display which thla 
comet has given us dnr 
Ing May Is prclmbly the 


across tbs tun, and that Ita tail la so much curved 
In Ita own plane that the earth did not reach It till 
kmg after daybreak os the 19th Before dawn this 
morning It was a magnificent object, extending train 
the eastern horlxon half way across tbs aky, till it 
was lost In the Milky Way Ita total length up to 
the Invisible head waa fully ISO deg, according to 
observations hers, and 140 deg as seen at the Lick 
Observatory a few hours later 


the Crow and Oup regtli 
far down below Virgo, i 
“ and the Wolf. 


t upon Ita to*, taaiiti 
re maar of rt*n of fed 
Otnemre in low tottthfieef 


As our marvelous v 1*1 tor fade* In the western 
heavens, we may turn once more to the Old familiar 
constellations. In the north, below the Pole, le Case to- 
pics, low on the horlxon Above ber Is Cepheoe, and 
higher still the Little Bear, standing poised on Ita tall 
above the Pole Between this end the Groat Bear are 
the long colls of Draco Our Initial shows the truly 
formidable aspeot of this monster, whose form, colls 
and all, can be traced with decided likeness among the 



Farther east, and beat seen a little earlier tit tfir 
evening, la the Southern Croea < '' 

Leo, In the west, and Cancer and Gemini below, 
complete our list This region of th* sky will ha 0** ’ 
closest watched of all during the month, forth* oaOMS 


of the 


fifty 


Curiously enough. Its 
only rival In the last qusr 
tor-century Is the great 
comet which appeared an 
unexpectedly last January 
This waa at cue time 
much brighter than Hal- 
ley's (omet (owlug to Its 
i lose approach lo the huh > 
but Ita tail was not so lnug 
and U wns too deep In the 
evenlug twilight to be seen 
to the beat advantage 
Daniel s comet of 1907, 
though Intrinsically o t 
about the same magnitude 
as Halley's comet, waa 
never within fifty million 
miles of the earth, and so tie' 



r afforded nearly as fine 


Back of this la a long barren interval The last 
previous comet which was at all conaplcuoua to the 
naked-eye waa the great one of 1882 This was one 
of the grandest ou record, and had a tall ovot 100 
million miles In length but this was directed almoet 
away from the earth, so that It never looked more 
than 30 deg long— aa against over 80 deg for Halley's 
comet before It left the morning sky Before this 
comes t'oggla's comet of 1874, with a tall of 50 deg 
long but the last comet, fully comparable In 
appearance with our visitor of thla year. Is the 
great comet of 1861, whose tall was at one 
ISO deg In apparent leugth As In the present case, 
the earth passed through the tall without any sensible 
effects other then a general Illumination of the aky 
on the night of passage Three years earlier, In 1868, 
appeared Donates comet by common consent the Unset 
•f the last half of the nineteenth century 
Several of thee* comet*, especially that of 1881 
were really much larger affaire then Halley's, but 
lbs very fevorabl# circumstances of the p rese n t re- 
turn make It comparable, aa a spectacle, with any of 
them*, so far as can be judged from the records 
Th* last news at the moment of writing la that Its 


star* themselves. The two bright stars fi and y In 
the Dragon’* head are very conaplcuo a Two others, 
or which only one la shown on the map, make up 
with these an Irregulai quadrilateral The faintest 
■tar of thli, v Draconls. la an Interesting double, sep- 
arable with a hr Id -glass of high power— the dlstano* of 
the components being almoet exactly one minute of are 
The star a Draconls, about midway between the 
bowl of the l Ittle Dipper and the end of the handle 
of the Great Dipper, Is noteworthy as the pole-star 
of th* ancient Egyptian*. About the year 8860 B. 0. 
the celestial pole, In th* course of Its 


today 

la the northeast we see the great cross of Oygnns, 
and the brilliant Vega, and da* east Altalr has luct 
risen Higher np Is Hercules, and eonth of him 
Op hi Debut, entangled with th* Serpent which he Car- 
rie*. Bootee la right overhead, Arattran being seme 
SO deg. south of the xeuith. Low la the eoutbeaat la 
Scorpio, not yet tolly risen- On the right and shove 
Is the Insignificant group of Ukra, sad the sntecMv* 
cm* of Virgo, nop brightened up by Jupiter, to Os 
•outbwcBt. Below thto, aB -along the aky tram w«*t 
to south, stretches th* mighty length of Bfdm, wlth 


Mercury la morning star all through th* month, 
being be* observable 
about th* time of his 
greatest elongation on 
th* 10th, bet as be la then 
south of th* sun, end 
risen little more than an 
hour before him. th* pres- 
ent opportunity la unfa- 
vorable. 

Venus is likewise a 
ling star, rising be- 
1AM and very coo- 
tous. 

Mara la an evening star 
in Gemini and Canoer, 
setting more than two 
hour* later tban the SUA- 
Jupiter la In Virgo, 
visible all the evening. 
He la In quadrature on 
the 87th, and comes to 
th* meridian at 6 P M 
Saturn la morning 
alar In Arles, rising about 
8 A. H In the middle of 
the month On the morn- 
ing of the 6th he le In ex- 
tremely dose conjunction 
with Venus, the two being 
only four minutes of arc 
apart— too closa to bo 
separated by th* unaided 
eye. Unfortunately, the 
closest approach la at 
about 0 A. M by eastern 
standard time, when the 
planets are Invteui* In 
the daylight, and they 


Pacific coast will be able 
to follow them until they 
are- almost too dose to be 
separated by the eye. 

Uranus 1* m Sagit- 
tarius, and crosses the 
meridian about S A. V. to 
the middle of the month. 
Neptune la in Gemini, too near the sun to be observed. 

The moon lanewat8A.il on toe 7th, to her first 
quarter at II A. M. on the 14th, toll at 3 P If. an the 
m. and In her last quarter at 11 P M. an th* JOto. 
She la nearest th* earth on to* 6th. and farthest 
away on th* 18th. lg her equina around the bwvsna 
Che passes Venue and Baton on th* monlag of the 
4th, very ctoeely Thee* conjunction*, lik* that of 
the planets two da fi later, happen after th* sen' has 
rtsea for tbs Eastern 8Utea,.bot will be Of interest In 

Besides 'tJumT'sba passes Vsreury otfth* 8th. N* \ 
tune on the 8th, Van m» the lUh, Jqpttsroa to* 
15th, and Unto* on to* 34th, acne of to* tfiweiy, ■ 

By to* addition.!* nugsmi* to cantor PSP- 

MW* to obtain a mtotw* to to* fern of a powder, 
which eontalu, fifty. par *nafe*,einWr fe/gti p** 1 ' 
doom to* thafgpiitti ****** t*,pu» ob,* 4» »*>-. 
i* odortem g^ tniW**.. t *n t ^ 

pound formed wa» hatoompletet y x ' 

fobtotir, it, is n*wptW‘M«i 
•ong, bat *. ' ** ‘ 

■‘A)!' 
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HTfaraa Mn «W aodltottoos of the "Dreed- 
'WkC We it vat Bret introduced la 1904. 

.Tbs American modtBcatloa U dlet l nri Uh ed by the 
‘hewter Hna tmaagsmest of the pm turrets, the German 
,by the powerful ssoowdary armament and by the re- 
, r Mfhd Introduction of the triple turret. It bee re 
giAtaod for Italy— the home of conetraotlre genius end 
' the real birthplace of the dreadnought lthelf— to oom- 
btee In one ahtp the twin turret, the triple turret, and 
' the center-llae arrangement 
'■ Four ehlpe are under construction for the Mediter- 
ranean power One, the "Dante Alighieri," vu laid 
$qwa loot eummer, and le to be launched In Beptam- 
? her.- In the oeae of thte reeMl, her power haa been 
ODUtgge rated, for loetead of carrying twelve 12-lnch 
gnaa, aa reported, ibe will bare only ten In the caae 
-*C the other three ehlpa, named "Conte 
dl Cavour." "Leonardo da Vloct” and _____ 
"Otuilo Oeaara,” It la difficult to eey 
whether their power haa been under or 
over rated. According to Brat account*, 
they were to carry eight 14-Inch rune. It 
mow tuna out, however, that they will 
hare no fewer than thirteen 12-lnch 
weapon*. Thla 1* a larger number of eln- 
glwcallber gun* than haa ever been 
■wanted In a modem ehlp, although the 
( Japanese "Batauma" and “Akl" each J~ 

parry four 12-lnch and ten 10-lnrb, to 
•ay nothing of twalvo 4-lnch The ar- 
rangement of the guni In the Italian 
ehlpa la distinctly novel There will be 
three three-gun turrets, one forward, one 
aft, and one amidships, while a twin 
turret will be placed forward and »ft,sn 

a* to bring it* gun* to bear over the 

lower turret There will thue be a full m 

broadside of thirteen 12-lnch guns, with 
a fore-and-aft Are of live Thu secondary 
battery will consist of eighteen 4 7 Inch rapld-flre guns, 
besides the same number of 3 inch Three under-water 
torpedo tubes will be fitted The displacement will 
be 34,000 tone, tbe main armor belt It lncbea thick, 
and the speed 22 knots. 

The arrangement of tbe armament In the “Dante 
Alighieri" Is precisely the same as that In thd other 
three ships, save that the midship turret le suppressed, 
and that the after turrets are on a lower level than 
those forward As will be seen from tbe accompany- 
ing sketch, tbe deck runs straight from bow to stern 
In the three other ships. The "Dante” will have a 
displacement of 18,300 tons and a speed of 23 knots. 
The four ships are to be completed In ISIS. 

HOW thx xjjotixw sum was cajtxd. 

Last week’s Issue of the Bcicrmno A Mexican con- 
tained a description of an oil well In the midway dis- 
trict near Bakersfield Cal , which on March l&th sud- 
denly blew out the drilling tool* and became the Lake- 
view Gusher, the largest 
Oil gusher In California, 
blowing out at the rata of 
over 40,000 barrels of 
heavy crude oil a day The 
force of ths gas pressure 

was eo terrific that the y 

derrick was tipped to r/L 

pleoes, and Oil spray waa J' Jf 

morally sent for miles in JHy* 

•vary direction How to j£j 

oap thla wall waa a serious 


btea, which had served to haul up the raft, were then work of the office la divided Into three branches, 

made feat to buried pipes. The result was that the namely, the laboratory work, which is organised aa 

stream of oil was hurled against "that was virtually the Division of Teats, the engineering work, which le 

a raft anchored In midair. The raft, held up by the known as the Highway Division, and the economic, 

force of oil, Is about 15 feet above the mouth of the statistical, road management, and miscellaneous 

well and Just above the stockade Although this Iocs work which Is organised as the Division of Road 

not actually stifle the gosh of oil. It has very much Management 

lowered the height of tbe fountain, and thue haa ro- As the Division of Testa, which may be 
suited In a vast saving of oil aa a National Good Roads Laboratory. Is c 


As the Division of Testa, which may be regarded 
as a National Good Roads Laboratory. Is considered 
to be tho most completely equipped road material 
laboratory In the world we give the following de- 
tailed description of the plant and work The Assist 


Inquiries into systems of road management through and i 
out the United States, to make Investigations In re- is un 
gard to the beat methods of road making and pro- rheml 


pare publications and assist agricultural colleges and the testing engineer 


assistant chemist The < 
r the Immediate dlrectlcr 
and the physical testing ol 


experiment stations In disseminating Information o 




ITALIAH BATTUBSm WHICH WILL EX THX flMT TO CAXET 


this subject In pursuance or this authority, the Of No All), nud the corrosion of Iron 
flee of Road Inquiry waa established nud fence wire (Bulletin No Ki and 

During the next two fiscal years tbe appropriations tlu No 239) 
and the wording of the bill remained the same Tim The equipment for the physical ti 
appropriation for ths fiscal year IMB7 was reduced to Is as follows 

58,000, and a provision waa added authorising the In l-arge Impact mat hlno for tustlni 
veeti gallon or road-making materials In tbe several Impait machine for listing binding 
..States. The appropriation remained $8,000 annually dust, Impact machine fur testing t 


Teats a pctrographli laboratury with a pitrograpber 
In charge The routine testing of ma- 

terlala conducted by the Division of 

Tests consists of microscopic- and ilieml- 
ral analyses of specimens to determine 
their mineral composition and proper 
(laaalfhatlon, and physical tests to deter- 
niluu their cementing value hardness, 
toughness, resistance In wear, water ab- 
sorption, and density (Bulletin 79 Bu 
reau of Chemistry ) 

In addition to the routine testa ape- 

clal studies are made regarding the use 

- — and loinitoalllon of asphalts, oils, tare. 


> <lust anil preserving road surfaces ( Bui- 
hulu No 14 ) Oilier Investigations In 
iludu research Into the decomposition of 
rock powders (Dulhtin No 28. Circular 

No 28 and Farmers' Bulletin No 239), 

TO 0AXET the testing of rlnys for use In paving 

brick burnt-clay and sand clay roads 
(Dull, tin No 27 and Farmers Bulletin 
Of No Jll), and the corrosion of Iron i Diverts bridges, 
nud fame wire (Bulletin No 111 and Farmers’ Bulte- 
ous tlu No 239) 

The The equipment tor the physical tuning laboratory 


during the fiscal yean 1898. 1899, and 1900, and no rocks, Olsen testing mnrhino tor tensile, cross bend 

change waa made In the wording of the bill, although lug and compression tests, capacity 2ft, Out) pounds, 

the name of tbe office was changed from "Road In- Rlchlu testing machine for testing tensile iross- 

qulry" to "Public Road Inquiries" In the fiscal year bending, and compressive strengths capacity .200,000 

1899 pounds, dvllialo plntforiu scuba, hydraulic machine 

The Agricultural Bill for 1901 rarTled an approprl- for molding brlquotloB, torsion balance, abrasion 

■Mon for 514,000 and provided for conducting expnrl chine for testing resistance lo wear of rocks, van 

menta In the city of Washington and elsewhere and pump, diamond saw and grinding laps for mal 

collecting, digesting, reporting, and lllagtraUng tho thin rock sections for nth roseopie examinations, 

results of auch experiments. The appropriation for mill for grinding ruck samples Into powder conti 

1901 waa 520,000, and the blU provided for the In gal pump, diamond core drill small rock crttsl 


veatlgatlon of the chamleal and physical rbarocter of grinding disk Tor tistln 
road mater ial*. The language of the appropriation pies, battery of pebble u 


and grinding laps for making 
llilc roseopie examinations, ball 
: samples Into powder contrlfu 
-ore drill small rock crusher, 
ting the hardness of rock satn 


mores needles, standard 
sieves, briquette molds, 
soaking tanks, etc 
Tho equipment for tho 
machine shop whete teat 


the flow. A tentative at- ' 

tack was than mad* to A! 

fasten down a wooden roof 

Over the head of the wall 

Although ths roof was mad* of H by 18 timbers, the 
gusher tore them to splinter*. 

Ths following pin waa then successfully adopted- 
Tbe gusher had by this time broken out In several 
«m*H all fountains In addition to tho main stream, 
v This* additional openings were smothered by hhui 
' q« fwvsaslv* bulwarks of brash and sand. A stock- 
ado of heavy males was then balK around the spoat- 
tirn wen. The walls of tbs stocked* war# II fast 
\ ttk, On one aide of Gh stockade a slanting rtmway 
, JMU tnudractdd. 4 hravy raft ll by IB fhpprdsl- 
natty) waa than MH, raattng an this nutway Hhe 
«■*»*** Heavy wire cabled were t nstis U 
«b the B9*ir qotwra of tbe raft fbi qabiija at $fi*L 
<#**«* w*ra «**/ ttat t# heavy pipe, bar- 
> ted I# feet outer grand. Tbe estates sttqabed * tbs 

-TMctwe km» me; ; 


changed from "Public Road lnqulrlea” to the “Office and bituminous substance 


of Public Roada” and a statutory organisation was presse 
provlded In the Agricultural Bill approved March 3rd. and e 
1905 In tha appropriation bill for 1909, the rent or vldad 
purchase of road-making machinery was forbidden Fueas 
The total appropriations to the fiscs] year 1909 lnclu provld 
slva amount to $473,440 Th* aatlmate for 1909-10 as In tlu 


pressed air vacuum, gas, hot and mid water steam, 
and electricity 1 ho petrographic- htbornlciry Is pro- 
vided with a petrographic microscope of the latest 
Fueas model, which besides the usual allorhmenta la 
provided with a revolving analyser In the tube lo aid 
In tbe determination of very low doubly refracting 


approved by the Secretary of Agriculture la for mineral, and a Bcbwartsman scale for the nteiuure- 

$159,450 ment of optical axial angles. The methods used fur 

Tbe Office of Public Roada le under the Jurisdiction examining and classifying rocks are full} set rorth 

of the National Department of Agriculture as shown In Bulletin No 11 

above. It haa no administrative duties and exercise* The road material laboratory watt established In 
» control whatever over the made of the United December, 1900 and from that time until November 
States, its functions being entirely scientific and edu 30th. 1908 3 018 samples of road material were tested 

rati leal No appropriations are made by tbe national from practically every 8tate in tho Union The results 

government for roads except on government reserve- of testa made up to January let, 190R and a brief 

Malta. At- tha present Ume there are alkty-eaven offi- description of the present methods of making routine 

Mte’ mS- employees os -the rolls of Un office The tests are shown on Form No. 28 
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NEW TWO-CYCLE 


M 0 T;0c g'S; 


DEFECTS OF THE TWOCYCLE ENGINE AND HOW THEY ARE OVERCOME; 


A belief la growing among gin engine expert* that 
the greatest Improvements In gas and gasoline 
motors must come In the future from somo type of 
engine which gele Imreaaod power from Its cylinder* 
by eliminating the Idle revolution of the four-cycle 
♦yin It In i unceded that four-<y<le design has prac- 
tli ally real tied the limit of It* imsslbllttics the advent 
cf the automobile having drawn the service* of the 
hrlghliHt men In the ga* engine Held, the result of 
whdHH work Is seen to-day In thu splendid examples 
of Ron engines found In even the cheaper kind of auto- 
mobiles However many designers feel ss was ex 
pi eased by one prominent engineer, that “It Is Ineon 
tuh able that the four-atruke cycle with Its small 
utilisation of one-half of the piston stroke* will he 
a< copied a* the finality of development, the two- 
stroke (.vile as now applied la oqually unsatisfying 
for reasons that are familiar to all atudonta of Ihe 
question ” 

it la apparent (hat the chief efforts toward Improve- 
ment are now being made with a view to eliminating 
the defeits heretofore common to the two-cycle type 

The (htef defats of the uaual two-iyile englnu may 
be summed up a* follows 

1 The explosive mixture Is taken Into the crank 
case rcaultlng In leakage and In possible explosions 
In the haao 

2 The new charge comee Into direct contait with 
the hot burned gases, causing possible pre-Ignltlon 
and some loss of gaa at the exhaust 

3 The charge Is not Isrge enough In volume br 
cause the crank <a*e la an altogether Innflleleul com 
pressor on account of its very large clearame This 
means a small charge and also a large poreentage of 
dead gas left In tbo cylinder 

4 The power Is not Increased materially by the 
double number of explosions because of the weak 
charges and poor economy 

Several recent two-cycle engines meet these defects 
In different ways The Newcomb engine wus recently 
exhibited before the Automobile Club of Amcrlrn Tills 
Is a two-cycle engine using the crank <aso to aupply 
glr only Thla air blown out the previous eharge and 
furnishes oxygen in burn the next (barge of fuel 
The fuel la Injected directly Into the cylinder from a 
plunger pump, the quantity being controlled by mgu 
luting the stroke of the pump The gasoline la directed 
downward Into a small cup <m the head of tho piston 
When the piston rises this cup or pocket Is In the 
vicinity of the spark plug so that there Is alwsvs an 
Ignllable mixture near the plug even when running 
on very light load Thla arrangement avolda several 
of the defecta of ordinary twmeyde engines Tho 
rharge Is limited, howevor by the amount of glr 
whhh can be aupplled from the crank ease, which 
would scarcely exceed 7B per cent of the displacement 
of th< platon, leaving the other 2fi per cent and Lh« 
clearance space Ailed with burned gas This cuglne 
will undoubtedly be more powerful, economical, and 
reliable than the ordinary two-cycle motor 

Another Improved type of two-eyrie engine Is that 
employing a differential piston This engine leaves 
out tho crank ease entirely as a means of supplying 



Hg I.— Sbertt two cycle motor. 



two-cycle motor 


the char#* vt air and oos apr ie sss the mrgtfsmOj fft 
an annular chamber formed by a differential or two- 
diameter piston. Two cylinders or* worked together,’ 
tbs lower piston of one compressing tho charge Mr 
the other This permit* getting a fun charge apt 
large capacity, though the loss of fuel through the 1 
exhaust Is liktly to be greater The leakage lorn had 
base firing are ellmlrated This type of motor le used 
on the Elmore sutomobUe tod a lightweight engine 
weighing but 3% pounds per hono-power and ooo- 
*t me ted after the design of J W Broderick Is now 
being manufactured for aeroplane* and other aeranaia 
tlc purpose*. j 

A good Idea of the method of operation of thla motor 
ran be bad from the diagram* we reproduce The 
cro ss-sec t! on of one of the cylinder* shows the large 
compressor piston on the lower sad of the working 
piston C On the down stroke the large piston draw* 


sutomatlc Inlet valve M On the up atroke It com- 
prsas o a thla charge in the chamber F above It end In 
the pipe a leading acroaa to the Inlet port of the eec- 
ood (y Under Just before tile piston of the second 
cylinder opens the exhaust port. It uncovers tbs Inlet 
port D end the charge oompreesed to the transfer plpo 
O E leading from cylinder dm to cylinder two, pnaeee 
into the cylinder and Is directed upward by the deflec- 
tor H In the motor shown, the connecting rods A 
are of steel tubing for the purpoee of saving weight 
Tho apark plugs are located In the dome-ehaped cylin- 
der heads, where they are mart effective In Igniting 
tho mixture This type of two-cycle motor offers tho 
advantage that there la no possibility of leakage of the 
Initial compression after the crank-shaft bearings have 
become worn, and there Is no necessity of making these 
bearing* heavier and longer than uaual for the pre- 
vention of undue wear Neither Is there any trouble 


The new cycle motor la a recent Invention of C A., 
Dawley, member of the American Society of Mechani- 
cs! Engineers Thla engine has some features of both 
of those described above It uaaa a differential piston 
and handles the charge in an annular chamber, but 
it also compresses air In the crank case Owing to the 
enlarged diameter of the piston in the crank case, tbs 
sir supply is In excess of the piston displacement Tho 
air displaces the exhaust and scavenges tho cylinder 
before the new rharge I* admitted The admission of 
the new charge ta controlled by the valve F In Fig. 
E, and the timing 1* snrh as to Introduce tbs charge 
after the cylinder Is cleared of burned gases, but before 
coraprsaalon commences. This evidently will give a 
full charge of air and fuel and prevent any loss or 
fuel or prematura ignition When used on gasoline 
this engine may use g carbureter, In which case an 
extra rich mixture won Id be drawn Into chamber B, 
while the additional air required for combustion would 
corns from the crank case Or a fuel pump may be 
used as In the Newcomb engine, except that In this 
ease the gasoline would be delivered Into port U 
and then blown Into Ihe cylinder by the charge of 
(Continued on pope |j!l ) 
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brass battery clamps to these with a atrip of sheet 
copper (oldad over the top of the carbon block ThU 
lx an Important item IU nae will protect tbe braaa 
clamp from being corroded by the acids. Tbe aloe 
■cylinder* can be purchased with a copper atrip and 
binding screw attached. The line cylinders must be 
amalgamated by dipping them Into sulphuric add l 
part, water 8 parts, and then rubbing all over Inside 
and ontalde with quicksilver Place these since In 
the wooden vessel. Hake up a mixture of sulphuric 
arid 1 pint, water 8 pints In a stoneware pitcher, ami 
allow It to become cold In another Teasel make a mis 
lure of water 4 pints, bichromate of sodium or potaa- 


The best battery for experimental work In tbe work* 
ibop or laboratory is one of the rough-and-ready type 
teat win give a moderate current of electricity of 
my three or four amperee with an electromotive force 
■ LB to 3 volte. Such a battery Is suited for the ex- 
alting of a powerful electromagnet, for magnetising 
terpoaee, operating an Induatlon coll, and for eleitro 
■Iver plating, electro braaelng, or electro coppering 
qltber by the hot or cold process. and for electro gild 
jDg The following description will enable anyone 
Who can handle woodworking tools to construct aiiib 
a battery consisting of two cells capable of being 
coupled eo aa to give the current of one large cell or 
In series so as to yield tbe current of one cell and 
the electromotive force of two This latter plan is 
the one best suited for coppering, brassing or electro 
nickeling. This type of battery has been used, and Is 
Still used by the writer for all the purposes men 
tloned, for over live years, to It has been put well to 
the teat of experience 

The wood used In making the battery must be thor 
oughly well seasoned An old board thst he* been 
kept yesrs In an office or a loft will prove to be juet 
the thing required The board should be 1 Inrii thick 
Cut a strip B feet long and 8 Inches wide Plane this 
smooth all over and then cut three pieces 13% Inches 
long, and three pieces 6% Inches long The latter 
will form the ends end central dlvlelon of the bat 
tery The side pieces must be grooved an SB to re 
reive these pieces with a very nice flttlng Joint its 
shown In Pig 1 The bottom piece must be made as 
shown In Pig 3, with two pieces of wood < ut exactly 
E Inches square, this else being the Inside measure- 
ment of each cell These squares must be held la 
place by means of screws that are Inserted from the 
underside of tbo bottom board and penetrate to with 
In % Inch of the outer surface of tbe squares They 
should also be routed with a thick shellac varnish i not 
glue) before being fastened In place Tbe grooves In 
the side pieces and the ends of the dlvlelon pieces 
must also be well coated with thick shellac varnish, 
after which the pieces should be driven tightly to- 
gether and held by nails or screws. Nells driven di- 
agonally make tbe best Job because they will draw 
the woodwork together more flrmly than screw*, and 
resist direct strain better The object of using shel 
lac Is to Insure a perfect acid proof Joint, and the 6- 
Inch square pieces where pressed Into position form a 
bottom so Arm that no acid liquid will penetrate 

When the battery has been put together It must be 
lined on the Inside with a coating of burning hot 
pitch Use an old saucepan to melt the pitch In Pour 
some Into <me of the cells and tilt the battery Drat 
one aide then another until all four sides have been 



slum 12 nunc,-* sulphuric aild half a pint Allow thta 
also to beiomc cold The battery la now charged by 
inuring the bli hron ate mixture Into the poroua potH, 
around the iarbon bine tin und thou inuring the Bill 
pliurlc arid mixture Into the outside spare around the 
nine cylinders The haitery Is nuw ready for any pur 
jioao required end will keep In good si Mon for aliout 
six hours continuously When not In use the rlnc 
cylinders must bo removed and plated Into a stone- 
ware irotk Ailed with water, and (he blihromati mix 
ture must be returned to the \easel It was made In 
The carbon block can also be stood nu nnd upon blot 
ting i*i»er or In a wide mouthed plcklc bottle The mil 
phurlc acid mixture can be allowed to remain In the 
wooden battery cells For intermittent uno such a 
battery will work well for months and meet everv re- 
quirement for email work, either In the workshop or 
laboratory No amount of hard use will Injure It. If 
well put together as described Nn acid solutions will 
affect It, although the liquid may be left In Ibo cells 
year In and year out 

m m m v-l 

lin GAWUM TAffgg 


As gasoline explo, ions are due to a mixture of gaso- 
line vapor with air 'accidentally Ignited, of course) 
l think tho air In a gasoline tank could well be re 
placed either by water or a non-oxidising gas such as 
carbon dioxide, after the manner here Illustrated 
In the first two designs water I* used in Fig I 
the weight of the water force* the gasoline out of 
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A is closed and stopcock 1) la opened, and tbo water 
flowing oat through the latter will draw the gaao- 
line into the tank through stopcock H The valve B 
is adjusted to sink In gasoline and thus close the out- 
let, preventing escape of gasoline through tho stop- 
cock D _ 

nva oobbbctob 

To make a plug connector for use In an electric 
light socket, all that la required la a burned out In- 
candescent lamp and a number of feet of heavy lamp 
cord Break the glaa* globe out of thi lamp, 
leaving only the baa* Tben break away the 
glass tube that protects tbe leadlug In wires, being 
careful not to Injure them Now untwist about a foot 
of tho lamp cord, scrape the ends clean and slip a 
short length of rubber tubing over rath end Solder 
the ends to tbe leading In wires In the lamp base and 
tben push the rubber tubes down over the Joint-) Fill 
the socket with plaster or Paris, letting It project up 
above Ihe top of the plug about an Inch so aa to form 
on Insulated top to screw the plug In by This plug 
connector la suitable for small motors, portable lamps, 
and any other apparatus that draws only a small cur 
rent. It cannot be ueed for large currents as the 
heavy current would fuse the Jeadlng-ln wires In tbe 
plug 

A UKFU AFPABATPI FOB IKPTngQ GABBOYB 

A very sirnplo, effective and easily set up appar- 
atus for emptying carboys of arid etc may be made 
In Ihe following way from materials round In ivtry 
laboratory This will be found to bv Tar superior to 
the arid pump or the old-fashioned method of till 
ing the carboy, catching the liquid In a Jug, and 
then ttourlng It Into bottles For no ruim-g tan 
cm ape, and this la an Important factor when deal 
Ing with strong ammonia or bydroi hlorlc arid 
(spirits of malts) 

Bay one wishes to nil with hytlrts hlorli arid or 
another liquid any number of bottles from a isrboy 

Fit every one of the buttles with two-hoed iiililxr 
lorks and then through eat It hole put a piece of glass 
(ublng bent In the form of a right angle with *lde* 
nbout three Inches long Connect one plen of glass 
tubing In one bottle lo another piece In another bot 
tie with a entail piece of rubber tubing the Tree piece 
of (his bottle wllh another plere In unofher bottle 
and no on intll you have all the bullies ronneried 
up in one straight line 

Connect the Tret tube at one end of tbe line wllh 
a plire of robber tubing to a long bent glami tube 
passing to the holtoni of tbo carboy 

Attach ihe other free lube at the other end of tbo 
row of bottles to a glass Alter pump or any other 
suction apparatus with a piece of thick walled rub 
ber tubing Then we bavo the apparatus as Illus- 
trated herewith 

Turn on the water tap lonneitid with the Altar 
pump and tho acid will be drawn up the tube lead 
Ing from the larboy and Into tho Arsl bottU Am 
soon as this Is Oiled the arid will run Into tho 
second bottle, and so on until the carboy Is empty or 
the requlmlto number of bottles are Hllod 

If one huen t many torki all that Is ncHpmaary Is 
lo Oil may three or four bottles When theme are 



x x « the gasoline 

inti'll MBTBOM Off MAXIMA BAAOUBS TABU AAR. through tbo stop- APFABATDI FOB MFTYIKO CABBOTI 

cmk B air must 


• perfect coat tag of Bitch at theoe joint*. Now poor be pumped Into the lowei part to force tbe water Into If ‘he “> ‘he carboy Is sulphurh arid (oil 

thO bqt pitch Into tbe cell agate so aa to be ture that the gasoline tank above To redll this tank with goso- of vitriol) nr any other liquid that attacks ruhior 

«n parte are fire|l oof* red. Treat tbe second cell In line, the stopcock at A U opened, letting the air out 'ho two bent tubes connecting battle to bottle mty 

(Ike atanner. Having tee case now well pot together, and the weight of the water then siphons tbe gasoline he mode In one piece and if care I* taken to push 

AAtlB the oatslde by giving It two cogte of ahellae Into the tank above through the valve and stopcock B ‘he end* of the tube* below tbe end of the corkm the 

' variilSiV rnlkef With croons (oxide of imoh This In Fig. 3 a carbon dioxide tank la connected to the liquid wont reach np to (hem and ao they will not 
p«ijrf *tlj resist tee arid solution used In tee oelt* pipe A and the pressure of the gas then forces tbe he hurt In tbe slightest In fact no rubber . onmr 

Ofid tften q*H* * Bid* finite to tec work. To complete gaao line ont through tbe pipe B Mon* may be made use of except from the eucilon 

r .te* tejtterjr procure two xi*c cylinder* 7 inches high. In Pig. 4 the stopcock A la connected to tbe water pump lo one end of the lino of hollies though, of 
tectee.ftel<te.4tejn>et»r, and, % l!»ch thick Abo mate or pipe when the pressure of tbe water forroe the course ll Is more convenient to use (in m 

S mM jwpsss "gote * jn^he* dtenwMr and f inches gkaoUne oat through the stopcock 8 The valve C pro- A glaa* Alter pump la the best to use boam*- any 

JtiM'ttp elpfcte platen or M eek * 1 or $ Inch#* 7 Tkats the water from escaping Into the gasoline cons fninss that may perhaps come over Imvr no < orrod 
& &0& MM * teebte wide. Attach twe - through the stopcock B To ralU the lank, the stopcock tag effect on It, aa they would have on a metal one 
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The manufacture of perfumery hat alwaya eeemed 
a difficult proceaa to many, and wlthoot doubt the 
blending of certain kinds of perfume* 1» a matter of 
much eclentlflo and skillful manipulation, but on the 
other band, the moat commonly used perfume* can be 
made at home with almple apparatus and without 
much expense or trouble In many part* of the coun- 
try. flown are so abundnnt that one can harvest *11 
that are needed fur manufacturing at home perfume* 
enough for a year’* use 

A perfume garden aliould prove aa profitable aa one 
or fruits or vegetables We plant gardens for out 
flower* and for flower eeedH, but fow raise flowers 
for perfume making Knnugh perfumery la sold In 
this country annually to make a yearly tax of nearly 
ten dollars on every fmmlly Thla amount i* not 
evenly distributed, but each woman spends enough 
to make It worth while, If she has the garden space 
to try a hand at making her perfumes at home 

Ono must devote time to the cultivation of certain 
flowers which thrive luxuriantly In the vicinity In 
many parts of the country rotes thrive so luxuriantly 
that flelda ran be sown with them, and an abundant 
crop raised In other sections the rose la too slow- 
growing for thla purpoae, but the violet takes Its 
place Again, It must be the jasmine, the tuberose, 
the orange blossom, or lavender Whatever flower It 
la that thrives and possesses delicate but powerful fra- 
grance should be chosen for the work 

Direct distillation la the most satisfactory way or 
making perfumery The still Is a simple affair and 
It can be mode out of articles round In the avenge 
home Take an ordinary tin oil can, scour It, and 
purify It of all oil odors Stop the spout completely, 
and fll a cork In the top through which the oil Is 
poured From a hardware store get four feet of cop- 
per tubing (tin or galvanised Iron pipe may also be 
used) The tube should be bent downward at the 

The tin ran should lie tilled with a pound of flower 



palais gathered fresh In the early morning Four over 
these petals eight fluid ounces of alcohol Then put 
tho can In a saucepan half Oiled with water, and place 
on a stove, where the water can be kept at the boil- 
ing point A hole should bo cut through the cork of 
the can Just large enough to receive the metal tube. 
Place a quart Jar on a table nearby, and Insert In It 
the other end of the tubing Thla Jar ehould not be 
sealed, or distillation will not go on properly 

When the water bolls, the alcohol In the can la 
heated, and thla process extracts the perfume from the 
flower petals, and gradually causes distillation through 
the tube Into the cold Jar on the table The alcohol 
then distilled will carry with It the true attar of the 
flowers Alcohol has a peculiar property of extracting 
and holding the scent of flowera As fast sa distills 
tlon goes on, the contents of the Jar should be emptied 
Into glass bottle* and securely corked and sealed with 
paraffin lu blending perfumes of several flowers, do 
the mixing after each one has been distilled sepa- 
rately Do not mix the flowera In one still 
Another method of using this still is to employ 
water Instead of alcohol for distillation Instead ef 
attar we get the essential oil of the flowers, and thJl 
rises and float* on the surface of the water In small 
globules, which must be skimmed off carefully, and 
Immediately bottled and kept cool and air tight 
When sufficient oil Is obtained. It should be mixed 
with alcohol to retain the odor Indefinitely One may 
distill with water any number of kinds of flower*, and 
with Ihe essential oil properly bottled, blended per 
fumes c *n then be made A few drops of several kinds 
of oil nre poured Into a bottle containing a certain 
amount of alcohol, and wbon shaken thoroughly one 
has a delirious fragrance for home use For Instance, 
eau de cologne Is made by pouring Into a glass bottle 
a pint or alcohol, and adding half a drachm of home- 
made attar of rosemary and twenty drops each of the 
attar of orange psel lemon peel, and bergamot peel 
The distillation of these fruit peels Is another desira- 
ble home Industry Cut up fresh orange or lemon peel 
end place If I* water In the tin ran, and heat aa for 
use In flower leave* The essential olt of tiles* peel* 
will then b* gradually distilled into the other reoep- 
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tacts Skim off the glotmlea, and confine la oerked bot- 

ties 

Besides distillation, we have the proceaa of absorp- 
tion, which anyone can do at home with little trouble 
and expense It la allghtly more complicated, bat it 
will extract the perfume of more delicate flowers, 
such e* the violets, with greater snccess. This pr o cess 


consists of covering two Urge shallow pans or eoup 
plates with a layer of melted net. The layer should 
bo half an Inch or more thick When the tat Us hard- 
ened, gather the rioleta, jasmine, or tuberose flowera, 
and cover the suet thickly with them Then place on* 
plat* over the other, and force down firmly. Wrap 
the plate* tightly tn paper, eo that the perfume will 
all be retained In twenty-four hours the suet will 
hare absorbed nearly all the perfume Then quickly 


one* Repeat tbU operation for several days or even 
for a woek, so as to secure a strong supply of odors 
When enough peUle bsve been robbed of their odor, 
remove the top pUte and cut the suet Into small 
pieces, and drop them Into a wide-mouthed bottle or 
glass Jar ctmUlnlng alcohol The transference should 
be made aa quickly as possible, and with least expo 
sure to the air Then close the bottle or Jar, and seal 
with paraffin to make air tight As the met absorbed 
the fragrance of the petals eo will the alcohol rob the 
met of Its concentrated extract Rvery day the bot- 
tle should be shaken a little, and In a fortnight the 
alcohol ahould be poured off through a strainer Into 
bottles and corked 

Besides making the liquid perfume*, one ehould con- 
sider sachet powderi and perfumed pastes These 
have their use In every household A rose paste Is 
mode by steeping roso leaves In water, and pounding 
with a mortar until reduced to a phite. This macera- 
tion should be thorough, and can be done with an ordi- 
nary rolling pin Now odd a drop or two of your 
home-made attar of rose, and permit the paste to dry 
In an airtight receptacle The paste will grow quite 
hard, and can then be cut Into any shape desired A 
piece placed In a drawer will scent the place for a 
long time If the pieces not tn ueo are kept air-tight 
they will retain fragrance Indefinitely, and will always 
be ready for Instant use Laid In linen and clothes 
presses, they add that subtle fragrance to the fabrics 
which so many like 

Sachet powders ore os numerous and M varied In 
fragrance as colognes. One may compound them out 
of flower petals, spices, and perfumes to suit Individ- 
ual preferences The art of making sacheta is very 
simple and Inexpensive If we add to these attars and 
essential olla such almple articles purchasable at any 
drug store, as Iris root, musk, and cochineal (tho last 
for coloring only) and smh spice* sa cloves, elnna 
mon, and ginger, we have all the materials that s 
small laboratory requires for making a down kinds 
or popular ^-hets. T -a vender seeds raised and cared 
at home n£Xe a sachet suitable for those who like 
this odor Another Is manufactured by mixing Iris 
root and ground cloves with a llttls musk and attar 
of roses, the whole moistened with a little alcohol, and 
then rolled and kneaded Into a paste, which In time 
growe quite stiff A few piece* of thle distributed 
around In the clothes prose will add a delicious odor 
to garments. For gifts, appropriate bottle* and rib- 
bons or boxes may be purchased cheaply at the stores, 
or silk and damask can be obtained for concealing 
sachet or perfumed pastes, and pin cushion* may be 
made and scented Indefinitely by lucloelng a good 
piece of the perfumed pasta In the center 


Those who have had the good fortune to travel 
through a virgin tropical forest could hardly fall to 
have been Impressed by the death like stillness which 
pervades all nature between the hour* of 1 and 4 
P M This Is tho thermal noon of these regions, 
when nil life, weary with the battle with the terrible 
heat, seeks repoee In a much-needed siesta No sound 
Is heard save perhaps the slight rustling of a Uaf. 
or the plaintive grant of a tardogradus as he answer* 
the call of hie mat*, or reaches out tor a new eucho 
leaf with which tn satisfy a never-ending appetite 
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attributed it to tu «* mason* ofatr, different ta m*' 
peratnr* sad density from, t 
phert, drifting in h 


Following la the description of t ilmpl* expertmAt j 
which, if thoroughly understood In all cits beariafc ' 
will enable one to etplain some of the moot aspt ■ \ 
eatly complex phenomena in nature. Bvsrytblng ]jki ' 
Its own period of vibration, that Is, tbfe rat* at whifkr 
It naturally swings, or vibrates— not only a tuning * 
fork, but a column ef dir, and even a hen**, a traps' ' 
or s ship Other things being equal, th* longer th* 


note 0, whloh Is due to Sit vibration* per second, aw 
erglxa It by bowing or by striking it with a hammer, 
and hold the fork before the mouth of a bottle, say 
t Inches deep and 8 inches In dlamstsr. Instantly yea 
hear an Increase in the intensity of th* sound, be- 
es uw the column of air Inclosed by such * bottle will 
vibrate the same number of times per second as th* 
fork. Now bold a second similar bottle Mwm th* 
prongs of the fork, as in th* accompanying photo- 



graph, and the sound Is practically extinguished, be-* 
cause the crests of the waves entsrtng on* bottls coin- 
clds with the troughs of those entering the other 
Under these circumstance* there 1* always Interfer- 
ence. or silence Now introduce a piece of cardboard 
between the mouth of the bottle and th* vibrating 
prong, the conditions of interference are deotroyed, 
and loudneea I* restored. But an ear cloud is quit* 
sa effective as a piece of cardboard Place a burning 
match or a hot poker beneath the month of either 
one of the bottles, and ns the thin layer of warm air 
reaches the opening it act* as a curtain, reflect* the 
sound waves, and instantly the loudness or the fork 
Is restored Thus Is demonstrated a significant and 
wonderful fact, the power of a thin layer of air to 
reflect sound quite as effectively as a hoard. Now, 
what are the physical conditions obtaining during th* 
day between the ears of th* cttlssas of Washington 
and the bridge over the Potomac River? Th* sop he 
shining, the atmosphere 1* still, a hot stratum of air 
rises from a metal roof, another slightly cooler from 
s grass plot, another of a different temperature front 
a concrete street, etc. Many strata of different tear 
perature* intervene between th* ear aad th* bridge. 
A* we have last observed th* effect, of ona Stratum, 
w* can readily reaHs* that wNtal would pnsamdhe 


man traveler, who wsa camping twelve 
the fall* of the Orinoco River, 
that no sound from this source reached his **?T Whit* 
eight hours later, during the night whan tho wooda 
were rendered a perfect pandemonium by th* Shriek* 
of panther, jaguar, and monkey, the sound of falling 
. water* broke with astonishing clsarness upon his *ar. 
What is the explanation ef this phenomenon? And 
why, for example, do the citlxess of TTiibtrttiffrm hear 
so distinctly, at night the heavy trains, afithey pass 
over th* Potomac railroad bridge, white daring a calm, 
sunshiny day they listen la vain for the arise of the 
moving oars? The very natural expfcnatioa that th* 
note* of tbs day traffic masks tho sound of the oar* 
>, a* th* sxpsrtmcgof HMOatdt pro***. 


the ear with astcnlshtag clearness. 1 * -\*i 

Bearing tn mind thus* facts, many apMmtfy i* ‘ 
sxplicabts phenomena bacon* a* clear M tit* nooodw"- 

*“■ ’ - 3 : 

Th* us* of towing tanks te dstsMstne ths- b* 
of ships t* mai^i bids' “ ‘ " “ ' 

rsosnt srtMo'^Dft 
charsotor dons- by ' t 
eh*********,.*’- 
uratsd 4* atom* 


•om* light la thrown upon th!* prow** by a : r*ett»l 
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2 American Homes and Gardens 

sE FOR JUNE 


B® A Country House, Automobile, Garage 
&& and Motor Boat 

S3 COMPLETE, FOR $2,000 

%££ IN the June awe o f American Hornet and Gardens there wS appear, 

“ Bl 1 from the pen of the well-known author on Furniture, Home Fumnhmg and 

“■*>' Deeoretaoa, Mm Either SmgietoD, an article on " How it ■ Posable to Obtain a 

mi 004 Smal Gantry Home or Bungalow.” oho a Garage of the Knock-down Type, and 

in as a Boat Howe, for the ndiculowly unafl mod of $2,000. That ■ not aB The 

„ article, which m fuly Imtrated, ihowa how the house may be completely fur- 

m jim nahed, wdb the co a of each article. Would you beSeve that the amount named 

sr m above ndudea the enter coat of fumahng > But t also Deludes the con of an 

u.in automoble and of a motor boat I This is no fary tale. The article specifies 

w jj, the cost of the bouse, the carafe and the boot house , the cost of the automobile 

wum boat h also fives the end cost of each article of furniture, and each 

it mi piece ■ Iwtrated, so that the reader can judge far haneeK whether the objects 
$£ described appeal to his paibaihr taste. 

No fsady plauunc for an meapensive summer outma should fail to send for 
das nterestmf issue. No arttde has ever been published which provides far so 
w 52 much at so little expense, It deals with fads ana figures, and no one a fitted to 
Son speak an tha subjed with pooler authority than tha expert 
„ This awe contain a large cumber of other articles an divers subjects, all of 

*«* i n te res t to the practical non or woman who a i nto na ted m country lie n Us 

*•'* The Jane asue of American Homee and Gardena sent to any 

■M* 1 oddross for 23c. S ub s cri be now for the year and receive the durteen issues from 

|t.us Jme I, 1910, to July I, 191 1, for the fuB su bscription pnee of jm year, $3 
ua Address MUNN & COMPANY, Inc., 

361 Broadway, New York, N Y 


aua driving wneeia hi in< he# m diemefi 
tbo theoretical maximum tractive powi 
working compound ealrulated by t 
| company a formula la IDIOM) pounds. 
I As thlB formula -which Is anpllral 


Ibis company. Is baaed on the results nb 
mined from a Jane number of Indbatui 
cars, taken under varlons service condl 
turns, It Is found that the tractive powci 
thus calculated represents very arcu 
rately ihu actual power that the loconio 
the can develop at a piston speed of not 
over 2'ill feel per minute 

With tin company s Bystem of com 
jmundlnjr the normal maximum tract I w 
poser working compound, ran be In 
i reused ubout 20 |nr cent by chaiigliiK 


(Continu'd /rum gago iff J 
| ' compressed air which would then be fur 
llnlshed by chamber B to receiver D It 
1 1 la writ understood Shat the high velocity 
produced by air under pressure Is far 
more efficient In atomizing liquids than 
the comparatively low velocity produced 
by suction This type of engine should 
produce twice tbe power of a four-cyc lr 
engine of tho same also and speed, and 
we are Informed that tests now being 
made sbow this to be the case 
Another engine using a differential pis 
ton but In an entirely different way Is 
the Bhortt Motor Thin engine com 
pr es s es air only In the crank case tin 
like the others here described It does 
not admit this nlr through a port opened 
I (Concluded on page AW ) 


























Scientific American 


4S 1 



R*w *• AM la Cass *f Mn, 

(Cone laded /tom w« 44/ ) 
dredging the pan thickly with flour— it 
the xbf« U not broken — and not dlxtnrb- 
tpg It for some time. 

t Any vegetable oil — «uoh u aalad, I 
f«Mt, or Hnaeed— may bo uood with ad-| 
vantage, a raf bates aoaked with It and 
^Md to cover the wound. A vary good 
application la made by mixing equal 
mrta of llnaaed oil and lime water, form- 
teg "carron olL” 

• Finally, It cannot bo too atrongly lm- 
grekaed that all clothing covering a burn 
■mat ba removed with the utmost care. 
Never try to withdraw the Injured limb, 
but cut the clothing away— In small 
pieces, If neceaaary — ao (hat the Injured 
surface may not be more damaged 
Never hold a burn In front of the lire, 
according to the popular practice, tblsj 
only Increaaea the Injury Have your oil 
or other application ready for immediate ] 


removed | | 

Eoulra.lla’s Thrarj mf Co awe I a. 

Tbe Idea of comparing comet* to gnte 
glass lenses, which coneootrate tbe sun 
raja Into luminous cuuea whkh uppen 
as the comets' tails. Is so natural that 
Its origin cuuuut be traced It was 
taled by tbe philosopher Scneia, a 
the iniumenieineut of tbe Christian 
but It has been abandoned In ao 
aoce with the example of Kepler, who 
after drat embracing this doctrine with 
entbualaam, renounced It on dlecovurlug 
that a large eomet. which ho bad 
eton to observe, possessed a curved UlL 
Tbe Impossibility of explaining this phe- 
nomenon, at a time when It was not 
known that light consumes a measurable 
lime in Intoning Interplanetary space 
caused Kapler to abandon the Idea. Tbe 
celebrated Konteoelle, regardless of tWs 
objection, took up aud expounded the 
lenticular theory of comets lu an 
mlrable manner in his 'Plurality 
Worlds." The coming of Halleys i 
several other comets has eu toted Wilfrid 
de Konvtclto to recall tbe attention of the 
French Academy to konlenelle's theory 
and the arguments which may bu 
brought forward In Ita favor At prea- 
ent, on the coast of every civilised conn 
try. phenomena similar to those to 
which Fontenelle attributed Uie tonna 
tlon of the tails of comets, are produced 
by the lanterns of lighthouses. Tbe 
which la suspended In the atmosphere Is 
illuminated by the beam of light as 
Fontenelle supposed the coamleal dust to 
be Illuminated by the concentrated beam 
of sunlight behind the lentleular comet 
Qe Fonvlella shows that this theory ex- 
plains the Individual peculiarities of 
comets, and Is confirmed by observations 
made recently at the Paris and Green- 
wich observatories For example, a dl j 
vision of the tall 4s explained by asaum 
teg that the cloud of ceamlcal dust U 
not continuous, but Intermittent and tbe ; 
occasional sudden appearance of bright i 
points Indicates the existence of a ru 
fleeting body of considerable site. In a 
word, all the variations which nr* ob-l 
served In meteoric showers might on this 
theory he expected to occur in the tails 
of comets. The evidence of the spectro- 
scope and the freaks of Morehouse's and 
Halley’s comets are against this lenticular J 
theory 


ggs by floods te the United Wales at 
flfaOpMM. tt IS too esriy, perhaps, to 
dMertak* to prevent or to diminish this 
fcmmemte toss, but Ks very magnitude to- 
tttad * serious study of mean* of preven- 
, I ten, and the reoant mtofortune of France 
„ .mr lead to pfnetleal war* that will nerve 

; ^-0 m* hfsiwr^ J 
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HALLEY AND HIS COMET 

Th* yew MIS Is intmU (.kw.dth.sut fan. h swnsswtcsl Wusrj. hw*It bssss* 
kurshnsd sftw s l#w ef KTisty fn. jnn WSr nl lun .11 .test tku 
■* jnn.l W; rnimg It 


Scientific American Nn m, Vol XI VIII f 

Trstas. An Mtlcle in whlrlilhelmrestitrstiiiiiH oft C Trowbridge of Columbia 
University «r« rtcncnlicrl showing that the xficr-glow produced from s vuruum 
tube resembles Closely the effect produced in tlie sky bvthe pnsssgc of meteors 
scientific Amcncun No t Vol XC 1 X The Mystery of Comets. An article in 
which tin- (unions comets of the lust century ere enuuirmtcd and (trscnlieil nml 


Scientific American Supplement Nn. 1728 Ancient snd Popular Idea* About 
Cemau. Queer superstitions shout the strsngrsi of liesveiily bodies 

Scientific American No. 7, Vol Cl Hallay's Comal An inti-restnig article In 
Ur Alexander W Robert*, in which the general history of UsIIey's famous 
comet is sketched with comments oh Its past appearances 

Scientific American 8ii|iplexnent No 1705. The Next Apparition ( 1 910 ) of Halley's 
Carnet. An important article hy H C Wilson, with a mnp giving the position 
of tin- comet relatively to the orbits of tbe planrts Train September 1 S 1*118, to 
July 13, uua 

Scientific American Supplement No lfru. Halley 's Comet. An erlule bv 1 W 
Henkel, F K A S , whlih tells how Hslley came to discover the comet wlmli 
bears Ins name, and bow TnalbcniaticiunB have plotted its orbit 

Scientific Aincrirsii Supplement No 17711 Edmund Hatlay. V luognipliy bv J 
K. (lore, M R I A , of the man who disjielled coimlory superstitions and popu 
lai ixed tbe law of gravitation 

Scientific American Supplement No 1773. Light Pressor, aud Camels' Tulls 
An explanation of the vagaries of a comet's tail, by Arthur SUtuRy Edding- 
ton, F R A S 

Scientific American Supplement Nos 17MH and 1784. Halley’s Comet. Bv George 
K Chambers F R A S The most thorough article which has thus far appeared 
on Hslley and Halley a comet 

Scientific Amrrinm No 13, Volume CII Condensed Facta About Halley’* 
Causal. By H W. Griggs A few facts presented in condensed form for 
(base who wish to follow the course of Hslley s cornet In the heaven. Maps 
showing tbe apparent path of Halley's comet through the heavens mid the 
relation of the orbits of lisllcv's comet and the planets 

Scientific American No 16, Volume CII Hallay's Comet at Its Brightest lly 
Professor Hsnry Noms Russell A simply worded astronomical artule telling 
bow Ualley'i comet was discovered on its present return when it will uppear at 
ita brightest, where to look for it, what it Is composed of, etc 

Scientific American No 18, Volume CII How to Make a Model of the Orbit of 
Hailey's Comet, Showing Its Relative Position to the Earth's Orbtt. De- 
signed by James K. Lynch Bv mesas of this model many of tbe phenomena 
of Halley'a comet can be explained 

Scientific American Supplement No :77a Photographing Comets. Bv E JJ 
Barnard, of Yerkes Observatory A practical article on how to photograph 
Halley’s comet 

Scientific American Supplement No. 1778. Halley'* Comet. An article in which 
the suggested observations proposed by tbe Astronomical and Physical Socletv 
of America are given, so far as photography and spectroscopic observations arc 


it No 1 




Halley's 


Scientific American Supplement No 1783. Halley’s Comet ax Seen from the 
Earth. A table prepared by tbs distinguished Greenwich astronomer, P II 
Cowell, giving the ecliptic co-ordinates of Halley's comet to two decimal 
at intervals of four days through an arc extending from one end to the 
other of the Istos rectum of Its orbit. The figures apply approximately to any 
return, 

Scientific American No, to, Vol Cl I Could the Barth Collide with a Comet? 
As examination of past comet scarce and tbe general possibility of collision of 
a comet with iht earth. 

Ait qea ofttrtNpapen will be mailed on receipt of 10 cent*. The entire aet will 
, be**«t for $1,70. Order from your nswedealer or from 

MUNN « COMPANY, lac., 361 Bro*dway, Now York City 
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nu mimi without mi Monru.— [See ptge 4M.J 





454 


SCIENTIFIC AMERICAN 



MilNN ft CO . Inc.. Editors and Proprietor* 


Published WhUv »t 
No. 361 Broadway, Now York 



NKW Y011K BATl Ill>Ai, Jl NK llh. I»U) 



WHAT WILL THB BAULKS OF THI “XAIKX” 
OIMLOai 

T IIK aillon o f Congress In passing a bill mak 
Ing h pri Miiiliittry a|i|imprlatlnn for the work 
of raising Hip wreik of l he Maine" la. for 
wural nations highly rmnracmtablp Chief 
among lliisc la Hip upiiurlunlty whlrh will be afforded 
to gl\e din nt burial In I he national (omotery at Arl- 
Ington to tin boding of Ihe unfortunate men, who were 
■ arrlid down in the wreik of tlu ship, and have re 
i alned < ntomhed for the past twi l\e yearn. Look at 
II whatever way wo will tha fad that no effort has 
lieen made to recover thorn* bod lee larrleg with It a 
• ertaln urn omfortnble aspect of neglmt, aud the na 
thin owes It to the memory of the dead, to the genal 
lillltlpg of their Hurvlvlng relative*, and lantly to Iti 
own dignity and atlfreapeit, to recover what may bo 
lift of the mortal iiart of tbeae bravo seamen, and 
give Ihtiu decent Interment with propir military 
honors 

Second only In Inipoitanro to the above mneldera 
tlnnn are those whlih affc*et the Mcnelbllltlcs, and par 
tlrularly tho sense of honor, of a European power 
with whom we are at present and hope evi r to be, on 
term* of friendly understanding for It Is a fact that 
the Spanleh govern mi III felt very keenly the lmplha 
Hon that the deslrudUin or the “Maine' wan brought 
about by Spanish nip my — an Implication whlih, 
though not expressed, yet necessarily followed frmn 
Hie llndliig of our S’aval llcuird of Inquiry, which con- 
cluded that the Maine whs destroyed not from with- 
in, but from without In the opinion of the Court,’ 


Scientific American 

the vessel, accompanied by the Instant flooding of the 
portion or the ship forward of the siploelon, wotUt) 
have caused the weight of the ram bow, the anchors 
end anchor chains, to bend the forward portion down- 
ward until the ram wia hanging vertically bekrw the 
ship, held thereto only by the floor and keel plates. 
Then, as Ihe main portion of the ship filled and sank, 
the bottom of the ship would naturally be folded down 
vertically against Itself, leaving Hie keel and the dou 
tie bottom In that peculiar. Inverted V position, which 
gives It the appearance of having been blown up by 
oome powerful forte arting from below 
When the cofferdam has been built •entirely around 
the wreck and the water pumped out. It will be possi- 
ble, In all probability, by a careful eanmlcution of the 
wrecked structure, to ditermlne how far this theory la 
correct. If It be proved there will be cause for gen 
cral congratulation With that awful tragedy trans- 
ferred to the category of unpreventable areldenta, a 
proud nation with whom we are In friendly relation- 
ship will be vindicated from a charge which even to- 
day la a source of resentment that Is none tne law 
real because It Is unexpressed 

KIVIVAL OF THI BOTABY IBOIBB. 

I N the Introductory article of a series dealing with 
the rotary engine which was published In the 
year 1K»7 In the Bii-meuivt (Vol Dill. Noa 
1109, mo 1H1). we said The constant failure 
that has attended Ihe efforts to produce a successful 
tolary engine, and the fait that the direct acilng 
crank and rod, reciprocating engine ha* retained full 
possession of the Held, have led many people to sup 
pose that the rotary englno Inventor la aa visionary 
a dreamer os the would be Inventor of perpetual mo- 
tion As a matter of faet, however, many of the ob- 
jects aimed at In the drat devlve arc as legitimate 
and useful as those of the latter are alwurd and Im- 
poaslble. While the supposed advantages of a rotary 
engine os outlined below, have proved very attrait 
tlve to Hie Inventor, the results of careful rompara 
live tests have shown that ezrept In the ease of to 
tary Impact engines or steam turbines, the rotary on 
glne doea not compare In elllclency with the ordinary 
reciprocating type Now It would certainly 

seem that with such theorvlleal and practical mechani- 
cal restore* In Its favor, Ihe rotary engine would 
prove a formidable rival to Hie standard type But 
this It has never done, and for Ihe very practlc si rea- 
son that owing to It* peculiarities of const ruction. It 
Is difficult to secure an economic si regulation of tho 
steam supply, and It Is Impossible to keep the Joints 
steam tight and prevent Irregular wear of tho parts 
The wear of tho piston Is always greatest at the cir- 
cumference of the cylinder, decreasing toward the cell 
ter, and this structural defec t lias thus far baffled Hie 
efforta of the mechanic The packing devices that 
bear agalns* -i! e circumference of the cylinder, like 
the pistoling* of a vertical dlred-aning engine 
show an equal wear throughout hut no amount of 




HM 9 doty, d»r «■ «M Ur otofe'W i t t 
ttMtte, wit*#* ***** * d^MfpfL 

Eeferaucole-mode 6*r* to th^ me sedtu gfr *NflpM|g> 
en*lb*» Seoapfl* tasrtd e| Stevens tertttqU, bj^htigg 
the subject of to Mutated artlej* on inrthirjgjft > 
It will be recegnlbedt cm ■ Andy of the dt-owtMfcpfisf 
description, that eurceea has been icUavad by start- 
ing those very conditions of a meohanloel im 
which the ezporimmUt work of the pest huquS* 
year* bed show* to he essential in a rotary esgUe* 
The teat* at Steven* Institute end A the eontraothnf 
plant apeak for themselves, it remains foe the fnttotjh 
to determine how far the rotary will succeed la $0 
new field of high-pressure, superheated steam, Ayr 
which, theoretically, It would seem to he admtnaAy 
adapted 4 

m oorxsraxBT in m nrrnr o j t a 

T HE Committee on Patent* has under constMb- 
tlon a bill Introduced by Mr Currier, w 
purpose ot which is to enlarge the Juristofc- 
tlon of the Court of Claims so that the Coopt 
may entertain nulla against the United States for the 
Infringement or unauthorised use of a patented Inven- 
tion in certain cases, and award reasonable com pen*- 
tlon to the patentee 

The measure ls necessary, when It la considered that 
under the English common lew, which prevails In tUa 
country as well as In England, a sovereign power 
cannot be sued without Its own consent The United 
States has established a regular tribunal, and charted 
It with the duty ot adjusting claims again* the gov- 
ernment hut the scope of Its duties does not lorlude 
the adjudication of an Inventor'* right* when hi* in- 
vention ha* been appropriated by hi* government 
When the government Issue* a patent (J. done not 
grant a favor to the Inventor, bat It ''aeontea him n 
right, 1 ' In the language of the Court In U B. vs. Palmar 
1128 L B 271), and thla securing ot a light by no 
possible Implication carries with It the opposite power 
or destroying the right In whole or In part by appro- 
priating It to iho purpose! of government without com- 
plying with that other condition of the Conatltutlon, 


Hie making of "Juat compensation " 

For all that many Inventor* have spent yearn of 
llielr llvet and prartlrally bankrupted themselves la 
developing Inventions primarily of use to the govern- 
ment only In find In the end thaL (heir property has 
been prat tic-ally confiscated that they have no legal 
mi ans of redreee, and that the governmental depart 
menu will not recognise the declalone of the courta 
No doubt the government ha* the right to appropri 
ale an Invention net senary for the preservation of t)io 
national defense yet appropriation having been made. 
It would Reeni that some compensation nhnntd be paid 
Despite the derisions of Ihe Supreme Court, despite 
the fifth amendment to the Constitution, which pro- 
vides that no private proiterty shall be taken for pub- 
lle use without compensation Ihe government again 
and again et-lxes private property, In the form of 



Ithout rompeneaHon ihe Court of 
no Jurisdiction to award compensa- 
rnrarntal use of a patent, ezrept when 
r a contrrn t To estend the Jurlsdlr- 
t so that It may entertain suit* and 


were In any way lomerned In Ihe dlnaster, attributing 
the explosion to the hatred of fanatics It la doubt 
ful If this opinion was shared, or Is even yet held, 
hy the majority of people In tho l nlted States 
Thi rerorr the raising of the “Maine will lie Well 
worth all the trouble and i oet II will entnll. If the 
thorough jihrslral examination of the wreck whlrh 
can then be mode, brings to light dear evidence that 
the explosion waa due In Internal tauees, that Is to 
say, to the siwnlaneoui and therefore an (dental rom 
hustlon of the exploslvis tonUlned In the forward 
magozlnes This latter was the explanation offered 
by the Spanish Naval Hoard whlih examined Ihi 
wreik nt the (line of the disaster, and It |s algnlthant 
that It reu In il crubnee not only among naval experts 
alirond, and ospoi Inlly (how* of England, whose attl 
tude was markedly friendly at the time but alan 
among not a small percentage of Hie oflliers of our 

It would be a “consummation deioutly to be 
wished If tho raising of Ihe wreck should afford am 
pie evidence or oven a strong presumption, that the 
' Maine ' was wrecked by spontaneous explosion In tho 
magaxlnea Sm h a eondnslnn would cast no dlarredlL 
whatever upon tho affirm and men who had charge of 
the “Maine" on that fatal night, for It Is well under- 
stood and line been proved by areldenta auch as that 
whlrh oriurred on thi Freni h battleshln “Jena that 


cully I* ex|H*rien<ed with the valve gear, wlibh In the 
great majority of rotary engine* Is of tho recipro- 
cating type Reciprocations which would Involve no 
serious wear at a modi rate siieed heroine serious at 
the enorraoua speed of the rotary engine, and produce 
rapid wear of the parts" 

Such was the situation In the rotary engine field 
about a dosen years ago The dlffliultlea wan* of a 
purclj luwhanlial kind, for the theoretical advan- 
tages of the tyiie were highly attractive and never dis- 
puted We n member asking the late George M Hop 
kins, a merhanlial engineer of exceptional construrt- 
Ive ability, who had devoted a large amount of effort 
to Ihe problem what he thought were the prospects 
for the production or a successful motor of this type 
He expressed the opinion that the large steam leak- 
age, due to the Impoeelblllty of making snceesaful 
frictional Joints coupled with the heavy frictional 
lnsaes, to say nothing of the rapid wearing out of the 
re< Iprooatlng valve movements had convinced him 
that no suci essfnl rotary could be built 
As the matter then stood, It waa evident that a ro- 
tary engine, to be successful must be absolutely rotary 
In all It* part* and free from any reciprocating move- 
ments whatsoever, that (ho rubbing surface* nipt be 
rodurod to a minimum, If not altogether eliminated, 
that steam leakage must bo greatly reduced; and that 
some mechanical means must be found for ellmtnat 


compensation 

whpre the use of the Invention hy the United Btatea 
government is unauthorised, la the purpose of Mr 
Currier’* bill 

A similar measure was Introduced by Congressman 
Dalsell In tbe closing days of the last Congress Tha 
measure passed both tbo House and tbe Senate but 
It was uot signed by the President Mr Currier's bill 
ls practically the same a# Mr nalxell'* with tbe ex- 
ception that certain patent* taken out by government 
officer* or employees, wbleb are good agalntt all the 
world, are not good against the government Thla la 
as It should be; for when a government officer U as- 
signed to tha task or devising an Implement, and tha 
government bear* th« expense Inrldental to the Inven- 
tion, end the offlnfr continues to draw hla (alary lb 
the meantime. It Is evident that tbe government la the 
Implied owner or at least licensee of the Invention, 

Tbe experimental researches Into the effort of elec- 
tricity upon fog commenced by Blr Oliver Lodge In 
Liverpool, and contained by him in. Birmingham, hav* 
been temporarily suspended The reason for this, the 
Electrical Engineer state*. I* not any modtfkntlM of 
Blr Oliver's views on tha subject, or any ceAastkm of 
hi* Interest It to Amply that th* spot selected for 
the experiments hi tho neighborhood of the eld nat- 
rerslty buildings fi Edmund Street ha* failed to fur- 
nish the corpus vli« hi th* shape of ferns to d U porgo . 


under the conditions In whlrh powder was stored *t 
that period and for some years later It whs possible 
for nponuneoii* romtnmtlnn to hsie taken place In 
aplte Of that strict otwervanre of regulations, which 
the evidence before the Board showed to have been 
followed on the “Maine 

Now. If <hla occurred, th* tearing aaunder of the 
grot active deck and the blowing out of the aides of 


Ing the uneven wear on the main bearings doe to the 
eccentric application of the load To tbe totervenlng 
veora. In spite of apparently Insuperable difficulties, 
laventors have struggled with the problem* with that 
indomitable perseverance which Is *o frequently char 
arte tittle of their work, with the remit (h*t at laet s 
rotary engine of twenty horse-power ha* been ttevD- 
oped, whlrh ha* shown Its ability to perfor m stuffy 


There to a proposal to conduct 0 rim Bar e xpcrtmmt 
under Air OUver Lodge’* dlfertton and «a a mpt* tfe*‘ 
tonal ve seal* th Londna. toaowbofo lb tho neighbor- 
hood at Hungarian! Brtdga. whom tt to hoped ff.ofofeO - 
assortment of fog* may b* moru Often *v*ftgM** 

■tun of about tfiftM, Jhttuwr, 3a raqptod ia order W 
enable this tatoHCtto*. ttb* Wd*. *8# * prtMtt* to, 
not c)**r how to* Mad*** to Hr 
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£ re> by tbe sontreotor* that ■ now record 

\ to taancan iblt sinking has bean accomplished on 
’ OW Moodna siphon of tbs Nov Tork city CatiklU 
' gqsedtwt, Whore « abaft II feet I Inches in diameter 
Mo sunk ITT feet in thirty-one daya The work wae 
• dons in bard Hudson River abate 

In a reoent gomamsnt teet over the measured 
’ mile eporae off Rookiand, the new battleabip “Mlchl- 
m* covered the fastest mile out of twenty aocceaalve 
'runs at a apeed of IB 54 knots, which esoeeda by 
Taore than half a knot the fastest mile made at the 
Vellderi' acceptance atandardlaation trial. 

2^W diet of three concrete bargee which will be used 
fa the hydraulic operation at the Panama Canal waa 
ijoently launched. It drawa when complete with 
Aedfilng pump, motor, and equipment, three feet nine 
lichee One-qoarter-lnch No II wire meeh fate been 
died in the wall oonetructlon The behavior of tbeee 
farces will be watched with great Interest 
' The Intentate Commerce Commission has recently 
filled that, hereafter, on wrsral railways In the North- 
west, the upper berths in Pullman sleeping cars are 
to cost lees than the lower berths The Commission 
states that, in the past eleven yeara, the Pullman com 
pany baa doubled lta capitalisation and dividends 
without the investment of any new capital 

The latest report of work on the New Tork State 
barge canal shows that this great undertaking le 
being poshed through with dispatch At the preeont 
time, 333.6 miles of the total work la under contract, 
additional plana have been completed for 48 2 miles , 
and tha plans for another 26 4 miles are over seventy- 
five per cent completed, leaving 6 4 miles, tho plans of 
which are In progress. 

With a viaw to determining whether or not the new 
type of ahella will be deflected when striking at an 
angle, or whether they will bite Into the plate, several 
of the new soft nosed naval sheila were fired from a 
12-Inch gun at the old ram "Katahdln, ' which waa 
stricken from the navy list, and consigned to the 
scrap heap In July of last year The hull was pro- 
tected by the latest 12-lnch armor plate, in sections 
arranged on the veaeel at varloua anglea 

An eyebar made by the American Vanadium Com 
pany waa recently tested to destruction by the Amerl 
can D ridge Company The test bars, which were or 
vanadium nickel steel, measured 14 inches by 2 Inches 
by 86 feet. The results showed an elastic limit of 
80,840 pounds, and a tensile strength of 80,860 pounds 
per square inch, with an elongation of 32 6 per cent 
In 12 lnehea, and a reduction In area at fracture of 
62.8 per oent Part of the bar waa bent cold under a 
14,000-ton press, and flattened upon Itself without sign 
of fracture Bhould the matter or price not prove an 
obstacle, this will be an Ideal material for tho eyehara 
of long-span bridges. 

XUBdsnoy teats are conducted by officials of the 
Pennsylvania Railroad, who, at unusual times and 
places, sot signals of caution or danger, display fusees, 
or place torpedoes on the track, with a view to keeping 
all employees constantly on the alert for signals. 
During the teats for 1806. the following records were 
made by the men Block signal rules, 47,384. of which 
88 6 per cent showed perfect observance on the part 
of the employees, 46,887 tests of rules governing flag 
men, use of fusees, torpedoes, and other signals, 99 6 
per cent perfect Altogether, some 300,000 efficiency 
testa showed a practically perfect record tor the 
employees. 

Acting la accordance with the Spooner set of June 
Mth. 1801, which states that “the President shall cause 
to be constructed such safe and commodious harbors 
at the termini of the Panama Canal, and make such 
provisions for their defense, as may he ngeesaary for 
the safety and protection of said canals and harbors," 
Presldaut Taft has asked for an appropriation of 84.- 
000.000 for the commencement of suitable forUflca 
tlons. He Indorses the report of a special board of 
odloers of the army and navy, which provides, ws on- 
dsrstand, fpr an adequate defense by battariaa mount- 
ing tha new 14-lneh gun tha total coat of the com- 
pletad fortifications will be about 116,000,000 

A mm commendable movement in the anthracite 
region of northeaatera Penney I reals is the introduc- 
tion of mine schools. In former days, the StogHsb- 
quaking and Teutonic rases, skilled in mis tag, pro- 
- dominated In this district ; bub to-day work Is dona 
kg a class of Europeans whose traditions and. expert- 
■ace have nothing to do with mines. Several ot toe 
. mining eopp og fi g g have eetabllshed schools ter the 
’ Mgs* of Uses employ see, doe of Us first of which 
VOB-Ual efts bu s h ed by Up Philadelphia A Reading 
Ooal and Ireh Ctaapeny. Hero, in attendance,' are 


ELECTRICITY. 

la Us pessWeatisl address before the American Elec- 
tro-Chemical Society at Pittsburg, Dr Leo H Baeke- 
land stated that "the last hundred years, under the 
Influence of the modern engineer and scientist, have 
done more for the betterment of the race than all the 
art, all the civilising efforts, all tha so-called literature 
of past ages, for which some reepecuble people want 
os to have such an exaggerated reverence “ 

The thirty -third convention of the National Electric 
Light Association, which met at St Louis last week, 
reported a very prosperous year. In which 2,200 mem 
bera were added, bringing the total membership up to 
6470 The association began In 1886, with a member 
ship of only 71 There are 820 operating companies 
represented In the association, and these constitute 80 
per cent of the capitalisation of the electric light Indus- 
try In this country 

A new iotas of mercury-rod Interrupter has been 
developed, with the object of producing a sharper 
break. It consists In covering the mercury with a 
quenching liquid As the rod Is withdrawn from the 
mercury, s babble of vapor from the quenching liquid 
forma on the end of the rod and tends to press the 
mercury level suddenly downward at the break, thus 
effecting a more perfect current Interruption, even 
though the rod may rise comparatively slowly from 
the mercury 

The Hew Tork Legislature has passed the bill which 
places telegraph and telephone companies of the State 
under the supervision of the Public Service Commis- 
sion for the second district The bill empowers the 
Commission to Investigate and regulate the rates and 
service The companies are required to Die annual 
reports, and the Commission may veto any privileges 
under the franchises of the companies which have not 
as yet been exercised Reduced rates, passes, or franks 
for the transmission of messages are prohibited 

A novel ventilating system has recently been de- 
veloped, which consists of a small elsctrlc fan con 
nected to the window sill In such manner that It may 
be operated either to draw In air from the outside or 
to exhaust the air from a room it Is suggested that 
the value of this will be appreciated In a kitchen on 
ironing day, or when any baking la being done, as It 
prevents the heat from spreading through the entire 
house, besides making the kitchen Itself more com- 
fortable to work In 

fa order to determine the heat generated by con- 
crete when hardening, tlx thermometers of special con 
■trnctlon are to tie Imbedded In the concrete walla of 
the Qatun locks of the Panama Canal Bach thermom- 
eter consists of an Iron cup In which Is a resistance 
coil This Is connected by a pair of lead-sheathed 
copper wires to an Indicating Instrument .end a small 
storege battery Variations In the temp^ture of the 
coll produce variations In the electrical reflatanco. and 
this is Indicated on the Instrument, which Is csllbrated 
to show degrees of temperature The Instrument 
keeps a continuous record, which should prove of con- 
siderable scientific Interest and Importance, 

It is a difficult matter to measure very high ten 
slons of electrostatic or Wlmahurst machines, owing 
to the glow dtaoharge which la apt to occur above 
40,000 volts. A new method has been adopted by Prof 
C F Ouye and Mr A. Tachernlavakl. which was re- 
cently submitted to the French Academy of Sciences 
This consists In Inclosing tha spark gap and the elec- 
trometer In a substantial box, In which compressed 
gas Is Introduced According to the Paschen law, the 
disruptive potential la approximately proportional to 
the gas pressure Thus, with s given potential differ 
encs, the electrodes of the spark gap can be approached 
to each other In proportion to the Increase of gas 
pressure, and by this shorter gap the electrostatic 
effects are reinforced, Insuring more accurate readings 
Thla method hoi been employed In meaiuring the ten- 
sion of s Wlmshnrat machine, which showed s voltage 
of 80,000 with a pressure of from 4 to 9 stmoepheres la 
the inclosing box. 

Last Nov— bar there was a series of heavy snow 
storms in Germany, which did considerable damage to 
overhead telephone and telegraph lines As s result, 
s careful Investigation was made of the question of 
putting suoh lines underground, and it was found 
that by using the Pupls system, underground cables 
could be used to good advantage on line# of less than 
600 miles In length, with wires not more than three 
m 111 Im atari (0118 Inch) In diameter, The advantages 
of the underground eratem were found to be as fol- 
lows- That there would be no Interruptions due to ex- 
ternal causes, that there wou’d be no danger of cross 
talk, that the efficiency of the line weald always be 
constant that there would be no Interruptions or tx 
panes to reoalre, doe to external caasss, and that 


toad tto atotoMo *** Jourasymw employed la while Hying the cables extra wires could be provided, 

to-gtoRito ttfi' fafa* wprfaw. The earn* »tteh wMsh would permit of further expanffion to meet fu- 

tototoafr to d«r fa* Mtotot |Uto ' '.*to dmunda. ft waa also shown that tstagroofe and 
jg&KritoSgTpto. Jfi-wltfafa, to , , Jjj&M aelfata eooU be laid tn to MM oabfaa w to 


SCIENCE 

Mr. Charts* H. Peck, botanist of tbe State of Now 
York, In hla annual report states that the known 
species ot edible mushrooms in New York amounts 
to 200 Five new klnda of edible muahroome were 
discovered In the lost year 

Dr, Charles Forbes, of tbe Department of Physics 
In Colombia University, has Installed In Barnard Col- 
lege tbe tint permanent apparatus for the in* tails lion 
of the Foucault experiment, to show the motion of the 
earth Dr Forbes set up s temporary apparatus for 
the experiment In St Paul's Chapel of Columbia Uni- 
versity some two years ago, which was described in 
these columns 

Dr William Phipps Bloks, a member of the first 
class ever graduated from the Sheffield Scientific 
School of Yale, died recently at Berkeley, California, 
shortly after be had received tbe degree of LL D from 
the University of California. Prof Blake was 84 
years old When he graduated from Yale In 1863, he 
bocame the geologist and mineralogist for the United 
State* Pacific Railroad expedition HI s numerous ac- 
tivities Included tbe editing of tbe Mining Magastne, 
geological work for the Japanese government, the ex 
ploratlon of s section of Alaska, the teaching of miner- 
alogy and geology In the College or California, a geo- 
logical examination of Santo Domingo, and the teach 
lag of geology in the Unlverelty of Arlsona 

The satisfactory examination of tbe absorption spec 
tra ot Blase or various sorts requires, In addttlon to 
the thermopile, a spectrometer with glass or quarts 
lenses and prisma, and the exact determination of the 
wave length or the limit of transparency requires 
tbe use of a tilt with very sharp edges a camera with 
an excellent lens, and a source ot light the spectrum 
of which contains many sharply-defined llnoe and ex 
tends far Into the ultra violet Tho spectra hitherto 
employed for this purpose Including the spark spec- 
trum of an alloy of cadmium, line, and lead, the spec- 
trum of mercury, obtained by means of the vacuum 
tube or the electric arc, the spectrum of tbe carbon 
arc and even that of the Heraens amalgam lamp 
(mercury, lead bismuth, sine, and cadmium), con- 
tain too few lines to give satisfactory results. Zlck 
nndraht has recently employed the arc spectrum of 
Iron, which, because of Its extraordinarily large num- 
ber of lines of accurately known wave length, appear* 
especially well adapted for the study of absorption In 
glass A Zeiss spectrometer with quarts lenses and 
prisma was used The results, which are published 
In tabular form, are too complex to be briefly described. 

Prof. Haber claims to have solved the problem of 
tbe direct syutheels of ammonia from Its elements 
nitrogen and hydrogen The process has been pur 
chased by the well known Dorman establishment, the 
Radlsehe Anllln und Soda-Fabrlk If the process Is 
as practical and economical as Its Inventor claims. Us 
Introduction will qulikly cause a revolution Id a com 
paratlvely new but already Important branch of In 
dustry, the manufacture of artificial nitrates In sev 
era! countries possessed or abundant water power, large 
nitrate factories in which oxygen and nitrogen are 
combined directly by means of the electric arc, are 
In operation Prof Haber gives a few details con 
earning his process, but states that the combination 
of hydrogen and nitrogen Is effected at s temperature 
of about 1,000 deg F and a pressure of 200 atmos- 
pheres. In a recent lecture be exhibited an expert 
mental apparatus which produced three ounces of 
liquid ammonia per hour Tho presence of a eats- 
lyier Is required to accelerate the combination For 
this purpose. Prof Haber employs uranium, but tbe 
rarity of this element appears Incompatible with Its 
employment on s commercial scale 

The ad alteration of food In France Is said to result 
In a profit of one hundred million dollars per year 
Bread, which may be called the national food of 
Francs, has long been adulterated largely with talc, a 
substance which la not only Indigestible, but Is ex 
ceedlngly Irritating to tbe gastrointestinal mucous 
membrane becanse of the sharp crystal fragment* 
which It contain* Flour Is often mixed with alum 
or with potassium carbonate to Increase the amount 
of water absorbed, with tine sulphate to keep the 
bread fresh with copper sulphate and ammonium car- 
bonate, to diminish tbe quantity ot yeast required and 
to Improve the appearance of bread made with spoiled 
flour Denatured alcohol, costing one-eighth the price 
of pure alcohol. Is used for the manufacture of the 
liqueurs and opfritiU. which are so largely con- 
sumed in France Alcohol, denatured by tho addi- 
tion of methyl alcohol. It mixed with tn equal vol- 
ume of water and exposed for a few days to the sun 
air and rain, which have the effect of precipitating the 
methyl alcohol so completely that its flavor remains 
barely perceptible The mixture la then brought to 
tbs desired alooboUo strength by the addition of strong 
spirits, flavored to suit the taste of tbs consumer and 
sharpened b r to sddttto pf a pint of nitric aeM to 
«* barrel, 
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A COMMERCIAL ROTA R;t> 

PRACTICAL SOLUTION OF AN AGE-LONG PRoVC^M- 

Journais p 


Klsewhere In thli Issue «o have discussed editorially 
llie problem of the rotary engine and Mt down the 
nipohanlial difficulties which must be mastered be* 
fore n »ix'< cestui engine of this type can be produced. 
Hefe rem e was made to the fact that a reoent rotary 
engine baa undergone a sueceeaful laboratory teat at 
the hi i vine Institute and a aucceaafnl commercial 
test of alx months' duration at the plant of a leading 
ciintrai lor In tliia rlty Thle engine, which waa de- 
signed and built by Mr Uerardua P Herrick, of 74 
llrnadwuv, tlile ilty, forma the subject of the acoom- 
punying llluatratione. The principal distinguishing 
features — those which contribute more than any oth* 
■at. the fact that reelprocab- 
s are entirely eliminated, all of the 
movements being rotary and secondly, that the main 
hlian nr the engine rune upon a Him of steam, whereby 
Ihe dnatriu tlve thrust, transverse to the axle, is com- 
pletnly i uunterbalanced 

MsuniuL Kt ATI'SKK — The engine conslsta of two 
rolora or drums of equal diameter, placed one above 
the other, and running with the barest clearance be- 
tween their iierlpherlns By means of external gears, 
they are caused to rotate in opposite directions at the 
Hame speed Tho upper drum rotates within a closed 
■ yllndrlcal rasing, between the walls of which and 
Itself there Is a bare micrometer clearance The lower, 
or what we might call the power drum, rotates within 
a rasing of larger diameter than Itself, and it Is pro- 
vided with a rectangular piston which Dlls the annular 
Hpam between the external periphery of the drum and 
the Internal periphery of tbe casing This drum and 
Its attached piston also rotate within their casing 
with only a micrometer clearance between tbe i <1 la- 
runt surfaces. The peripheries of tbe upper and lower 
casings Intersect each other sufficiently to allow the 
upper drum to project within the lower casing until 
It rotates with only the slightest clearance between 
Itself and the power drum 

Vaivf Meuhanihu — Sunk In the upper drum la a 
t inns verse, semicircular recess, which serves at ones 
an a pocket to admit the piston of the lower drum as 
tbe two drums roll together, and alio as an admission 
valve for the Uv« attain, tbe proper registering of the 
piston with this pocket being assured by the fact that 
the two drums are geared together Bteam Is admit- 
ted on one aide of the engine and exhausted on the 
other The successive admission expansion, and ex- 
haustion of the steam are simple and easy to under- 
stand As the piston ( which, viewed from tbe elde , 
of the engine shown In our drawing, moves opposite 
to the hands or tbe clock) clean the pocket In the 
upper drum the latter moves forward until Its leading 
edge dean the lower edge of the steam Inlst, when 
live steam Is admitted to tho annular space back of 
(lie piston and continues to flow therein until the 
nfter edge of the pocket 
has swung round clear of 
the steam cylinder Tbit 
point of cut-oil la the po- 
sition ehoaen for ths ac- 
rompauylng Illustration. 

During the rest of the 
stroke, the steam works 
expanilvely, until the after 
race of the piston clear* 
tho forward edge of tbe 
exhaust ports, which are 
shown In dottod lines at 
the end of the circular 
path swept through by tho 
piston 

St » \ M CoiinTESBAI.AHOk. 

The most original and 
valuable feature of this Ml 
glne Is the Ingenious meth- 
od by which the heavy 
load on the main shaft, 
due to tbe radial steam 
pressure In the ryllnder, 
is exactly counterbalanced 
b) a steam pressure acting 
In the opposite direction, 
the rotor being balanced 
In Its own steam This Is 
accomplished by means of 
what are known as bal- 
whl< 

m balancing 

chambers. There are two of the** plugs, one on each 
aide of the engine. They are made of sufficient length 
sad diameter to provide an area which, at any pari 
of ■tlgn' stroke, Is exactly equal to the area of the sur- 
face of the drum which Is under the ptesadVe of the 
Iks steam For a Httls over half their periphery, sad 
oa thp side Immediately opposed to that portlofi « t 


tbe annular cylinder space upon which the heaviest 

steam pr es su re Is developed, the bslanee plugs are , 

provided with a to rise of reoessed steam poeketa, tad simply to keep (he rotor in true i 
•team la admitted to theee pockets successively by a Aasanoa or Warm®*’ atWAcafc— Another toaturd, 
series of bolss drilled through the drum. C on seq uen t- which has contributed largely to nmkmc this yobift/ 

engine practical, tg tbs abolition of paeUa# 4 


•teaa^ttght, Mr. perrtek decided to aboHsh 1 
and redoes leakage by machining the puts so a 
fully that they could be adjusted to ran with these 
tat micrometer clearances. That this hsa bran an 
plished successfully tt proved by the fact that ftrd 
tests at Stevens Institute, this engine da 
brake horse-power on a steam cenanmptum of 1 
pounds per brake horse-power per hour; which c 
parea favorably with (he steam consumption of 
average reciprocating engine of similar capacity. It 
will be realised that by getting rid of packing devlOaS 



«B off tbs IDi 

The halaseing ping. 



Herrick has not only prolonged the life of tbe rotary 
engine, but ha baa greatly Increaaed Its sutput by get- 
ting rid of that accumulated friction which, In earlier 
forme of the rotary, waa sufficient to cut down tbe*^ 
economy to a point which rendered them oommer* 
dally unaervloeable 

Labobatobv Tsars. — In his report of the laboratory 
tests at Stevens Institute. Prof Pryor states that h* 
obtained the following results With a steam prew 
■ure of 145 pounds and l.OOfl revolutions par minute, 

20 48 brake hone-power was obtained with saturated 
steam, on a consumption of 50 7 pounds of water per 
brake horse-power per hour With a steam pressure 
of 185 5 pounds and 55 deg. of superheat, the angina 
at 1,008 revolutions per minute developed 10 40 brake 
horee-powar on a consumption of 44 4 pounds of water 
per hour In commenting upon these tests. Prof 
Pryor says of the engine "its steadiness of opera- 
tion, its lack of vibration, and Its output per cubic* 
loot of apace occupied, should be particularly com- 
mended " 

Cost kbbcial Test— To test Its commercial value 
ovnr a long period of time, the engine waa coupled to 
a dynamo at the Degnon Contracting Company's plant 
In this city, and from August 14th to December list, 
1908, It served to produce the current for lighting the 
plant day and night It was ran tor 1.885 hours, or 
the equivalent of more than six full working months. 

At tbe end of this time. It das again tested at the 
Stevens Institute; when, nndar similar conditions of 
revolution and steam pressure to those which obtained 
at the fl rat tost, ths steam consumption waa tound to 
be 52 8 pound*, the slight Increase being attributed by 
Prof Pryor to the fact that new ball bearings had 
been put In without sufficiently careful adjustment, 
and some rubbing of adjacent surfaces had occurred 
Ktrroar Train or the 
Rotast —Apart from the 
Held of usefulness open 
r the rotary because of 
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ly, the thrust of tbs at 
rotor 4s, tor all positioi 
equal thrust of tbs stsai 
toot balance is secured, 
upon a An* fltm Of tlv* ■ 


l <, 


mut nun. 

•m toward the shaft of tho ths rotary’ aagtas is 1 
«. eoMtantly balanced by an pressure tsfl ad 
i sway from thortdit Pi r- L. D LovMtfn, 


- tbs blades, It is not M 
otfMmJt** and tty* at 
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life COSTLIEST EAR OF CORN IN THE WORLD 



BY FRANK C PERKINS 


* m The 
Aamploe single 
tor of con vu 
toU at the Omaha 
Motional Cora 
Mhow tor MS. or 
•t toe roU of 
960 par bnohol, 
which to told to bo 



■0 profitable, or it 
lent not m profit- 
able m other nrl 
etiee. Farther 
more, the price it 
which eon of corn 
■re bold may be a 
fictitious or a 
forced one A 
farmer may take a 
prlxe at a fair 
When the corn la 
put up at auction, 
the farmer, having 



being % of an Inch, and the average 


00U a TO WOUD 


weight of each ear waa SO ouncee Price agricultural 
product! inch ai theaa may not be adapted to all locall- 
tlee, for which reeaon one must not be misled by 
the awarding of a prlae In aome localities the prise 


minm for tha 
champion earn, 
can afford to bid It 
in at a higher 
price then hla com- 
petitor! The high 
price paid would 
therefore be for ad- 
vertising purpoecs lastly It meat be conaldered that 
from a large Meld of corn aome large apeclmena may 
be selected This does not prove that the selected 
apeclmena are the beat, but merely the largest. 


A GIANT RUHMKORFF COIL 


The drat Induction coll wea made by Mi 
Brdgnet In 1841. bat It waa not until 18S1 tl 
korff gave the Instrument Its definite for 
kas not sensibly varied since that time, 
hag been Improved and modified for various 
ttoaa. Ruhmkorff Increased the number of 1 
wire of the secondary circuit, tor whloh be 
a very fine 


BY JACQUES BOYER 

the other This method avoids the production, between 
two adjacent turne of wire, of a difference of poteu 
tlal sufficiently great to pierce the Intervening Inaula- 
tlon. 

The Interrupter, by which the primary circuit la 



Induction rolle am usually provided with Foucault's 
mercury Interrupter, operated by a separate battery 
of one or two cella. 

One or the largest Induction colle ever made waa 
constructed long ago in England for Spottlswoode. by 
the Instrument maker Appa. Its length waa 48 Inches, 
Its external diameter, 18% lnchea. lte total weight, 
1,875 pounds, and the weight of lte core of soft Iron. 

87 pounds. The 
ult 
d of 3,150 
feet of wire of a 
diameter of 1/10 
inch. The length 
of the secondary 
circuit was 380 
miles. It consist 
ed of 341R50 
turns o f wire. 
This apparatus, 
operated by 8 0 
drove mlla, pro- 
duced a spark 40 
Inches long 
A still larger 
ooll waa recently 
constructed In 
Perie by Carpen 
tier The aerond 
ary circuit of this 
Instrument Is 
composed of 9714 
miles of copper 
wire of a dlam 
eter of 1/125 
inch The soft 
Iron core has a 
length of 80 
Inches and a sec- 
tional area of 94 
square Inches 
The primary coll 
contains 783 
turns of copper 


1/36 Inch thlrk 


the circa It la broken, 
fan g>e<l lately reestablished by the 
gtrlp of metal. la this way 
ft wodnead. T«7 t£C* 


layers. The roll 
la surrounded by 

an ebonite tube more than % Inch thick This giant 
Induction coll, operated by a current of 110 volts and 
SO amperes, produces a spark about 60 lnchea In length. 


*d lan Uovarnmant have appropriated 850,- 
000 for expsrlmenti In electrics! smelting, which are 
to be conducted under the supervision of Dr Bugeae 
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The practical elimination of Uie Ore engine from Are 
fighting In the bnilneee section of lower Manhattan 
baa been brought about by the auceeaaful him of tbe 
high preaaure Independent tiro service Oood reanlta 
have attended alao thla modern n^0od In Brooklyn, 
Coney Inland and Philadelphia, add In all of theae 
placea Independent systems of hlgb^eagur* malna 
aupplled from central pumping atatlona noif are- es- 
sential and eatabllahed clement* in much needed lira 
protection The frontlaplece of thla week's floiaunnc 
Amkmhan llluatratea tbe method and Ita application 
by the drernen, and while It la not Intended to reprn- 
acut any particular plant, yet it ahowa the eeaentlal 
feature* of a modern high preaaure pumping atatlon 
with motor-driven pump* and the nae of the hydrant* 
along the dlatributlon ayatem, auch a* are employed 
In New York city 

Now If a preaeure of water at the hydrant can be 
maintained a* great a* that furnlahed by the pumpa 
of a Ore engine then the latter of courae la auperflu 
oua, and that, along with adequate water aupply, la 
what, In abort, tbe high preaaure ayatem accompllabe* 
Thla condition however, no aurceaafnlly realized, ha* 
been made poaalble only by modern mechanical and 
electrical engineering, to which tho firemen have added 
by Intelligently atudylng and applying the new re- 
aourcea at their command Referring to our llluatra 
tlon, It will be aeen that the pumping station baa two 
seta of Intakes for lta water aupply — one for freah 
water and the other, wbloh la in connection with a 
vacuum pump, for salt water In tbe case of the New 
York system, the Croton water 1* used uDder all nor- 
mal conditions, and tbe malna are kept filled at tbe 
ordinary city preaaure The drafts on the city's aup- 
ply for fire purpose* compared with tho usual dally 
consumption are Inconsequential, but the river or 
salt water may be drawn at any time through Intake* 
eztendlng direct to the pier slips, and la available In 
caaa of any failure In the fresh water supply nr at 
a time of a large conflagration For high preasurt 
atatlona either gaa or electric motors art available to 
drive the pumps, as there la always a aupply of this 
kind of power from public service corporation* dis- 
tributed underground, and carefully protected and du 
plicated In auch a way as to make any poaalble failure 
highly Improbable Thus In tho Manhattan pumping 
atatlona the hlgh-efflclency centrifugal pumpa are 
driven hy Induction motora using alternating current 
from the Bdleon Electric Company, with direct con- 
nection with Its Waterside atatlon and duplicate con- 
nection with lta aub-atatlona, provision even being made 
to connect with Brooklyn In caae of emergency A 
contract between the city and tbe company require* 
a constant reservation of poorer, and the simple opera 
tlon of awltchea put* the machinery into full opera- 
tion The centrifugal pump has been found moat ad 
vantageoua, particularly with electric motors. 

A high preaaure system protects a given district 
where the mains and hydrants have been Installed 
and In the case of New York thla territory extenda 
from Chambers to Twenty-third streets, and Ilea be- 
tween tbe Hudson River and the Bowery and Third 
Avenue. Tbe pumping stations are located outside of 
districts likely lo be affected by any possible confla- 
gration, and free from danger from neighboring build- 
ings. They are situated at South and Oliver streets and 
at Oanaevoort and West street*. The hydrants In this 
ayatem are of the type shown In the llluetratlon, and 
are spaced along the maloa at an average Interval of 
(70 feet, and to reach rebuilding on Are In no caae 
would there be required a length of hose greater than 
4 BO feet, an Important dBpaideratton, as the preaaure 
In a line of hose diminishes rapidly 
Let ua assume that a fl re J) reeks out In thla protected 
territory, and tbe alarm la transmitted In tbe naual way, 
either from a afreet box Of an qfitomatlc fire-alarm 
telegraph to Ore headquagpM, Thence It la lent out 
over the fire-alarm clrcuiagpjftlto.' various fire bouses 
In the city Including tbe two high-pressure stations. 
At these atatlona night and dfe there la always an 
operator on duty who alts a^ a telephone switchboard 
by which the atatlon can he pa^ In communication not 
only with the scene of Are but with headquarter* and 
with the other atatlon A perl*] telephones In metal 
boxee nre distributed In doae proximity to tbe hy- 
drante through the blgb-preeeure district, and con- 
nect direct to the station, a special service being main- 
tained by the telephone company In front of the 
operator le a large board containing the numbers and 
location of the various alarm boxes throughout the 
district, those to which hla own station respond! Im- 
mediately being designated In red Tbe alarm comes 
In over the regular circuit the gong sound! the appro 
pHats numbey, which la alao registered by pert ore- 
Ration on a taps, on which alao la printed tb* time by 
*■'' , if the alarm la one for the station, the opera- 

tor immsdlatsly grasps the lever of the marine tele- 
graph, and the ligaato to start are sounded and abowi 
* m— ladhmtsr rm If " The craw spring 
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switchboard and the oilers and machinists at thalr 
appointed stations. From tb* switchboard everything 
can be controlled and regulated Tbe current I* 
twitched to the motora, and tbe ponderout pump* 
are soon revolving, another switch opens electrically, 
controlled valves regulating the water supply, while 
recording and pthauqntora. aniL&dlcatoM are before 
the eynrtf the ftt^Rts * Not every Are requires 
' tbe A04V of water that can M Mf In motion from the 
'atatlon, And the standing order la to start one pump, 
regulating the pro* sure at the outlet at 1U pounds. 
The next order must come from the chief of the Are; 
department at the Ore, and may be a call over the 
telephone to lncreaee both water supply and preaeure 
or an order to shut down the pumps. A* shown In 
the picture, the chief at the Are Is even In closer 
touch with the pumping station than be could be 
with a number of separate engines located at the 
scene of activity The scene within the station when 
the pumps are in operation la hardly one of extraor- 
dlnary activity, and no greater excitement la man I 
tested than In a well-appointed power plant. The 
electric control of the ohlef l*. so complete thst he 
doee not need to leave hit position at tbe switchboard, 
and with ear open for orders and eye on bis meters 
and indicators, the entire situation la at hla command 
Outside with the firemen there la naturally mors 
activity, and high pressure working has occasioned 
certain change* in equipment and method* From the 
beginning the high preesure required the belt and 
strongest hose procurable, and this In sufficient quan 
Uty 1* carried In large wagon* These hoee carta are 
moved from the rear of the Are houses, from which 
they followed tbe engines, to the front and are given 
rlgbL of way over oLher apparatus In the streets. When 
the reliability of the blgb-preaaure service was estab- 
lished, for moat alarm* tbe engines were not sent out, 
but held In reserve In tbe Are house*. In two house* 
tho engine* were entirely removed and double Mo- 
tion hoae companies maintained A* tbe how la 
heavy, the work or carrying and hauling It la par 
tkularly arduous, so that. In thla respoct, tb* labor 
of the flremen at the Are has not been lightened by 
mechanical progress. The automobile hose wagon 
used by the New York Flro Department, however, has 
demonstrated Its complete usefulness for transporting 
the heavy loadi-of 3 Inch base mach more rapidly than 
the tenders drawn by horses. Immediately on reach- 
ing tho Are, tho hoae la unloaded, a length connected 
with the hydrant outlet, of which there are four, and 
successive lengths are laid to the scene of action The 
former engineer of the Are engine with hla lever key 
takee hla position at tbe hydrant and watching the 
pressure gage at tho outlet, opens or shots tbe valves 
as ordered. The line 1* stretched where the exigen- 
cies of the Vision demand, perhaps to the standplpa 
connect k>if^*Milch must be placed at the sidewalk 
dose to the building walls, and which connects with 
the standpipe Itself within the building with It* out- 
lets and hoae reel! on each floor It li this thaf. af- 
fords the Are protection to a skyscraper, In addition to 
tbe pumping plant of the building, and must be used * 
by the firemen for the higher start e*, or It may be used 
to deliver a stream to a Are In an adjoining building 
The connection may bo made to the sprinkler sys- 
tem of the building through a similar outlet or to a 
cellar pipe to flood the basement, or. as shown In the 
Illustration, two lines may be slamesed Into the water 
tower Tbe permanent noale holders of the hoee 
wagons may be used, while for a single stream tbs 
tripod nozale holders are employed, at the jjof ertul 
pressure* Tender holding the hose sad directing It 
practically Impossible even ’for two or three firemen 
The hoee may even have to be hoisted up onto a Are 
escape, and there fastened or clamped with one of 
tbe devices which have been developed for this pur- 
pose Now a single Une from one of tbe font out- 
lets Is practically aa powerful a* that derived fro® 
a Are engine, so that tbe concentration of pupping 
power on any single block can be appreciated fur- 
ther, when It Is realized that these streams can b* 
delivered with a force sufAelent to tsar off , eonil<»a 
sad mak# ’thalr way Into tb* very seat of ths. fir*,' _ 
their power may be appreciated « - 

The New York Fire Department's ,n*e of th* hlgfr 
preesure system has been most successful, and quit* 
ob a par with the excellent engineering instore* is 
Its design and construction A sufitelent qasfetity 
water Is brought to bear at th* earliest poaalble mo 
ment, and thla usually quenches any ordinary Are 
In abort order If however, It prove* stubborn, then 
It la straightaway drowned out in tb* building where 
It originates, and In no caae since the blgh-preesnre 
service has been naed In New York, has a fire pro- 
gressed beyond the butldtag where ft began. In the 
extension of th* system on th* Bait M<t* of the city 
the dlatributlon malna will be laid ddple* tn adjoin- 
ing (treats, pasting out from the pumping station tote 
two systems et mains, ordlnarity ooaaseUd but rap- 
able of being Mated by the gate wlvee V ♦*•***- 
th* sad by ***** i to e totoalyegast ad .tototo,-g> , 
asms point of latto teo tito . Wtl$ ** IWV*** **'. 


tern, which toeUtotnU* n**a ga* mouse gaff ’ 

acting pump*, m ua* «* s number of ymK " 

which has recently bean extended, and with s wga ' 
Planned project under way tn Ban Prancteco, ft wquM . 
■eem that th* day of th* Art engine had passed an* 
that th* oentral Or* protection method would toon 
take fta place to many other large ottie*. 

A BlgCs. press u re nr* Brtsitln Tate*. 

Boon after th* anceeaaful Inauguration of the hlgte 1 
pressure Are serrlos to New York city, the Boiaimra i 
Agsmoan* called attention to tbe need of a aultabm 
regulating valve to be used at the hydrant. In UtA 
to render poaalble the oontrol of th* pr essor* on sag 
single line of hose and Ita adaptation to tha wori Jpe 
hand. The need of such a valve has baoom* InrlJto 
Ingly apparent „ 

For some purposes, aa for a water-tower or Ke 
stand-pipe of • skyscraper', the highest pressures ntey 
be demanded, while tor other lines at the asms ^e 
low pressure at reams tyhlch the firemen can hold aa* 
manipulate readily are required, as for the lower flooys 
of the same or an 'Adjoining building. What wap 
needed, aa was pointed out to the Boltimsio Am*- 
can, was a device light and portable, that could be 
applied readily with the hoee at the hydrant outlet 
and enable any preaeure* from aero to the maximum 
at the hydrant to be passed with a minimum to** to 
volume of water from friction and otherwise 

Thla seems to have bpen secured In the Klely and 
Moeller valve, which recently has undergone son® 
thorough tests by tbe New York Fire Department, an* 
has been adopted for hlgh-preasure companies and fife- 
boats 

Tbe valve la small and compact dealgnad to bn 
transported on the hose tender with the smaller tools. 
There are two pressure gages, one on the Inlet aide 
showing tbe preeenre at the hydrant furnished by the 
pomps, the other tbe reduced pressure aa the water 
passea out of the valve Into the line. After the hoee 
baa been stretched, the engineer opens the central 
valve of the hydrant with bis key wrench, and than 
the gate valve to tho outlet from which the Une li 
taken The handle or the regulating valve la screwed 
down, allowing no water to pass A half turn of the 
handle to the dlreotton of an Indicating arrow allows 
water at a pressure approximately of IB pound* to 
pass, a toll turn 30 pounds, and so on up to tbe full 
or hydrant pressure. Id short, the preesur* on any 
line from such a valve la entirely under control, and 
the engineer merely has to watch hie gag* and turn 
hla handle until the desired point Is reached when 
tbe pressure la maintained automatically 

In a recent test before the engineer* of the New 
York Department of Water Supply, da*, and Hlectrlo- 
Ity witnessed by the author as the representative of 
the gciTNTiMr An kbicav at the St Edwards High 
Preaaure Station to Brooklyn, It met every condition 
impoeed Different pressures from 76 to 300 pounds 
were put on the mains by the pumpa In the adjaeent 
, station, and the preeiure on the Une was reduced as 
ordered by simply turning the handle of the valve 
Thus when over MO pounds was recorded at the hy- 
drant, 40 pounds was delivered at the noisle Tho 
adjustment and maintenance of any desired pressure 
were far more easily and satisfactorily controlled than 
would be possible with a steam fire engine Variations 
to the pressure on the mains did not affect sensibly 
the operation of the valve while when the line wan 
shut down at the no** I* no effect was manifest. r 
. The valve consists sesentlally of a valve body, con- 
taining a sent, main disk, piston, auxiliary valve; * 
diaphragm, a compression raring, an adjust! ns screw, 
a handle, an* n small, jdigd-operated by-pass valve 
The disk and piston are terfstruoted of one piece, and 
tbe portion of th* mstaypmiecUng tbe disk and pis- 
ton has to It n small ptft through which high pres- 
sure peseta up over the Aston, wbloh, being of grantor 
diameter than th* disk, drive* tha totter down to Its 
sent, thus shutting off the pressure. Tbe next part of 
the operation to brought *y th* opening of the goxU-- 
tory valve mentis*** above,' which being of grantor 
diameter than the port through which the high pres- ■ 
sure la conveyed to top sf tha piston, Ohlokiy 
cause* a reduction sf preaeu r e en tb* piston aid* auff- 
cteot to allow tito InttUd pressure te open the mate J 
valve or disk- AM adon as the radttded prenrera has , 
become roScteat to toot' the diaphragm up agatfed 


the auxiliary valve to dost, thereby bbttMng up At, r 
prassun above the piston, which, owing to jffr ftoptoff. 'm 
•ran. cause* the main valve to tha, Tkto. fe mptt wr > 
Is reposted e* often sk ocCtetog fcWf tedMWf'.'-tjk' < 
function rt tte otolt byWySre 'tito.teetol^.ta- 
to enable It te fetes full pressure to flift tktegfh JjtoV 
valve when desired, toiab shddea eteefeetoj^ 

Power to opofeto die wife to jwNtftohOr 


nttffs 
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V; <&ome*von&tttct. 

"' in ktt» bwhmd n ocmtrvmM u auira. 

To Um Sdltor of Um Bonarnnc Asrauun: 

In ronr lasosa of July uth and August astli (or 
tfc* joar lMd, two matted* art suggsstsd (or draw- 
ls* on •Dlpw with the old of a compete. But tha 
compass ha* nsver prod note a true elllpae, and theae 
rantta are merely dose approximation*. Also, In the 
lastnamsd lane, there la a mathod (or conitrnetlng 
an oUlpa by means of a network of tangent*. Thia 
method ate waa proved lnaocnrate by Mr Warwick 
Worthington in the number (or July Slat, if OS, and 
t* In turn offer* a aolotlon by a network of tangent* 
which I believe glvea a perfect elllpae, although the 
Wetted is aomewhat cumberaome (or o.tllnary uae 
There la, however, a simple way of constructing an 
aftlpas of any desired dimensions solely with the aid 



A nmi uthod oi oonntpoiuih a* luun 

of straight-edge and pencil. No originality belong* 
to my method, but It la readily proved to accord with 
oorrect mathematical principles 

On a straightedge or ruler mark off a distance QP. 
equal to half the dealred major ai la, also, from point 
P, a dlatance PM, equal to half the dealred minor axis 
Referring now to the drawing, we construct per 
pandlcular* AA' and BB'. and lay the ruler down so 
that the points Q and M fall exactly upon these per 
pendlculara. The point P will then fall somewhere 
on the curve of the proposed ellipse By shifting the 
ruler about, In such a way that Q and M always fall 
on lines AA' and BB'. respectively, the mark on the 
ruler at P will give the position of any number of 
points, which afterward may readily be Joined by a 
continuous line Howard M With. 

Washington and Jefferson College, Washington, Pa. 


The plan of photographing the entire heavena orlgl- 
natad with Mouohex In 1887 The death of thia eml 
nent man of science waa one of tha adverse (acton 
which have conspired to delay the work, which now, 
however, promises to draw to a triumphant conclu- 
sion 


chart over the older method of observation is quite 
simply e xpl a ine d. The Image of a star tn the tele- 
soope Is very rarely absolutely steady, for tha light, 
prior to Its reaching the Instrument, has to pass 
through the veritable tea of one own atmosphere, con- 
stantly disturbed. In practically all portions, by cold 
and hot-air currents Rifle shots are familiar with 
the sort of effect which Is thus produced. On a bias- 
ing hot day, when currents of air are rising from the 
heated ground, the target seems to dance before the 
eyes, growing taller and shorter and breaking in 
pieces, with the bull’s eye now In one corner and now 
altogether vanished Borne thing of the tame thing 
happens to the star Image when the telescope is set 
up In any but a very few tranquil places, and espe- 
cially whan it Is In a country much broken up by 
mountain chains or arms of the eea On all but two 
or three nights In the year the star Image will be 
*een dancing and quivering Id the telescope, more or 
leu u the air Is much disturbed or uniform And 
whan the observer tries to set the spider line of hla 
measuring apparatus upon the Image, be has to make 
some sort of Mtlmate of Its mean position and set 
upon that It la really surprlilng how accurately thia 
can be done after long experience, but the uuateadl 
ness of the object la bound to set a limit to the accu 
racy which even the most practised observer can ob- 
tain Now It might be thought that this constant vi- 
bration of the object would be more fatal to the pho- 
tograph than to visual observation, but this la not 
the case For the motion Is very rapid, several times 
e second doee the star make a small Jump from Its 
mean position ana return to It, and, on an average, 
It Jumps every way with equal frequency Tbo conse- 
quence 1* that the photographic plate, which keeps a 
record of every Jump, produces In the end an Image 
which la certainly larger than It ought to be. but 
which la, as a rule, enlarged equally In every direc- 
tion, so that Ha center remains still where thB center 
of the Image belong* And when the plate la put 
under the microscope of tho measuring machine — a 
device capab’e of accurately determining a fifty thou- 
sandth of an inch— and the threads which are mored 
by the measuring screw set upon the photographed 
Image, the enlargement of the latter is moro than com 
penaated for by any advantage which accrues from a 
steady Image 

But the superiority of the astronomical photograph 
over visual observation la not confined to the star 
chart Numerous article* In popular periodical* have 
acquainted the general reader with tho wonder* of the 
nebula as revealed by the photographic plate The 
cumulative effect of light upoq the latter render* It 
possible to obtain exquisite delineations of faintly 
luminous objects by mean* of a sufficiently long expo- 
sure. Vast new reglona of apace are thp being ex 
plored, and still vaster regions await hirifter explore 
Hon Prof E Ray Lankeeler, In *n altlreia before 


Tha importance of the universal photographic ktar 
chart to the astronomer of the future cannot be over- 
estimated It Is now generally acknowledged that the 
atara are In motion with respect to one another, and 
our entire solar system la tn motion through apace, 
to that one day the constellations will be seen from 
a sensibly different point of view Changes will wane 
to pass In the apparent arrangement of the star 
groupa, and tn the course of yean they #111 develop, 
ao that something may ultimately he discovered of 
the real structure and laws of the distant bodies of 
tbs universe It may be that the chart faow being 
prepared win enable the astronomer of some centuries 
hence to learn aa much of the great universe ot stars 
as we know of our comparatively minute eolar sys- 
tem revolving within It. 

Though photography tea been demonstrated or 1st* 
year* to be the only method of revealing the struc- 
ture of those fascinating- formations, the nebula, at 
all adequately, the star chart on a large scale, though 
It be more prosaic to lay observation, poetesses an In- 
calculable value of Itself The wonderfully accurate 
phatographlc chart may lead, with the aid ot a cone 
spec (Singly accurate system of l A eas tn a me nt' -to. the 
discovery sf entirely new laws of the uahfetfb frtflsb 
dimtty affect our own planet Beth Chandler dlscov- 
seed the law and evaluated the magnitude of an oec Il- 
lation la the position of the axis of the earth's figure, 
which had for years puaxled hlfc, astronomical col 
Isagasa, set as a result of any dpealil series of 6b- 
aortatiooa mad* for the purpose, Mf upon tha exami- 
nation of measures mad* for divers adds at numerous 
observatories throughout the whole of the last oeatury. 
And so It tea always bssa a result of moga Hr omoat 


the British Association, stated that “the Invention of 
the dry plate, which has made It possible to apply 
photography to astronomical work U the chief cause 
of the great expansion of astronomy alnee 1881 ' To 
quote Prof I-ankester further "It was the dry plato 
which made long exposure possible, and thus enabled 
astronomer* to obtain regular records of faintly luml 
nous objects, such as nebula and star spectra Roughly 
■peaking, those visible to ttid naked eye rosy be stated 
as 8,000, this la raised by the uae of the best tele- 
scope* to 100,000,000 But the number which can be 
photographed la Indefinite, and depends on length of 
exposure, 1000,000.000 000 can certainly be ao re- 
oprded By the photographic method hundred* of new 
Variable stars and other Interesting objects have been 
discovered. New planets have been detected by tha 
hundred Up to 188 J, 2*0 were known During 1881 
only one waa found, namely, Stephanie, being No 220, 
discovered on May 19th Now a score, at least, are 
discovered every year ” . 

The appearance of Halley'* comet this year suggests 
the fact that some ot the most extraordinary revela- 
tions of photography In astronomy have been In the 
c*ae of these strange member* of the solar aystom 
The fast stse and tenuity of comets render them very 
Untile to disturbances from ether celestial bodies The 
pllofographta Slate has shown that the cornels utterly 
transform themselves In a few hours’ time These 
transformation* are sometimes evidently doe to gravi- 
tation from some telfbhor, apd ggafo, apparently, 
from actual ooHUlon with planetary bodies or matter, 
which not only distorts bnt sometimes breaks th* tall 
This was the caw with one of the comets of 1823, 
where photographs on ruocesstve nights show the tall 


any great advanc* has teen mad* fo a hr owl- diaalpsted and broken, evidently by such an encoun- 
sdg* <rf tha late which govern tha ndvaraa. Bo It tar. The pretence of a new planet or of Inter-plane- 

wfll have to fee hi the eofotfos at the problem* which tary substance may he thus revealed. It is interest- 

cauffoat astoOMOMft to-day In ovary direction. The tag ta note that the present appearance of the comet 

' BfcpWfffepWc chip*,; by M a king these master** mors of Halley wiu signalise tbs lint oeeaslon on which 

.ntald^emd moiw- dsttala tteo ta possible hr Os *M this famous body has been photographed. 

prnm* M Pmtttaily ravotatioatasd this Aooordtag to Prof O, W Ritchey, of the Terkea Ob- 
$ iitafeMllleil NteAfojk, ; aartStorr, it te now pesslbl* with the aid of Improved 

1te 'pMo*ra^ ol* *M*+ to coostrart a Photograph* re- 


flecting telescope with as much precision and refine- 
ment as have bean expended upon the great refracting 
telescopes. Prof. Ritchey has obtained ip Undid re- 
sults from his two-foot photographic reflector, and hla 
pbotographa thus obtained or the nebula have a wider 
appeal than to the scientific mind alone To many s 
person untrained In astronomical tore, Indeed, the pho- 
tograph of the great spiral nebula In the constellation 
of Andromeda, obtained with the Yerkes two-foot re- 
flector, would probably appeal at once as that of a 
most marvelous spectacle— a vast planetary system In 
the making About the aarne proportion of the sun to 
the planets tn our own system is to be observed in the 
great central spherical condensation of the whirling 
mass and the smaller condensations In the latter 
Borne of theee smaller condenaatlons. at varying dis- 
tances from the central serot-formed orb, have assumed 
an almost perfectly spherical shape, others, again, are 
formless, though vastly denser than the nebulous mat 
ter extending, In a circular or elliptical form, through 
out the entlro spiral system It may be observed that 
the spiral character ot this nebula waa never even sus- 
pected until H waa photographed In 1888 by Roberta 
with a reflecting telescope Yet the result then ob- 
tained waa crude Indeed when compared with what waa 
obtained by the lnetrument at the Terkea Observa- 
tory Been by the naked eye, this great nebula ap- 
pears only as an Indistinct haxy spot among the atara. 
The greatest visual telescope In ex Intern ee falls utterly 
to reveal the amaxlng spiral structure so brilliantly 
shown in the photograph 

Judging from the results obtained with the two- 
foot Instrument Prof Ritchey estimates that an eight 
fool reflector. If used In a climate where there are 
suitable atmospheric conditions, would photograph 
stars which are fifty times fainter than the falnteat 
stare which can be seen with the largest modern re- 
fractor* "Thl* mean*,’ *ay* Prof Rltrhey “that 
such a reflector would enable u* to penetrate seven 
times farther Into spare than can now be done with 
the greatest vtonal telearopcs, and therefore that such 
an Instrument would reveal to ua a nnlvorae seven 
times seven times seven— more than three hundred — 
time* greater than the universe which Is revealed by 
the moat powerful modern refractor* I know 

of no opportunity which has ever been presented In 
the entire history of salronomy greater than that 
which now awatta ua In the ronatructlon of a large 
modern reflector and It* use In sstronomlcsl photog- 
raphy ’’ 

It Is estimated that the cost of such an Instrument 
as Prof Ritchey advocates— that Is. one of eight-foot 
aperture, and embodying the latest developments In 
optics and mechanics— would he about onc-thlrtleth 
that of building a battleship ot the ’ Dreadnought" 

type 

The Current Bupplemeut. 

One of the most Important articles In the eurront 
StTPimsnT, No 1796, Is that by George Neumann, In 
which the compulsory working of German patents Is 
discussed, * matter of greet Importance to American 
manufacturers The adhesloD of lwomotlvee Is a most 
Important factor In designing engines, and must be 
considered at every atep in the preparation of a gen- 
eral design An article on thia subject appears In the 
current Siipflvmkvt Rose’s excellent destrlptlon of 
a profile puppet show, and bow It can be made and 
uaed, Is continued When shipbuilders tommenoed 
turning out Iron and steel teasels, navigators found 
themselves confronted with the problem of overcom 
lug tbo magnetic forces of their ships and making 
their compass needle* point toward the magneth 
north How the problem 1* solved 1* told by William 
C Ward In a paper entitled ‘Compass Deviation* ’ 
Frank C Perkin* writes on Canadian pulp making 
In the Algoroa district, Ontario Irish linens and some 
feature* of their production are discussed by Bir 
William Crawford 

Three kinds of bench mark* were used by the 
United States Geological Burvey In the spirit leveling 
In Ohio from 1898 to 1908, Inclusive, according to a 
bulletin by Messrs a B Gannett and D H Baldwin 
The first form was generally used In the vertical walls 
of public buildings, bridge abutments or other sub- 
stantial masonry structures, being s circular brease 
or aluminium tablet, 114 Inches In diameter and 'A 
Inch thick, appropriately lettered, and having a 3 
Inch stem cemented Into a drilled hole The second 
form was employed where masonry or rock formn 
tlon was not accessible, and consisted of a hollow 
wrooght Iron post, 4 feet long and 3H Inches In outer 
diameter, spilt at the bottom and expanded to io 
inches so ts to resist pulling from the ground Theee 
posts were sunk 8 fort In the ground— after having 
bean coated with asphalt— and a bronxe tablet similar 
to the one already described waa then riveted to the 
top. The third form was little usod and is now alto- 
gether discontinued, being the ordinary split bolt of 
ooppsr, 1 tech la diameter and 4 Inches long 
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HOW TO ESCAPE FROM A SUNKfcN^%«lA^M 

METHODS APPROVED AND DISAPPROVED ' - . " ' : 


Io a diving manual recently published by Slebe, 
Gorman ft Company, Limited, aubuiarlne engineers of 
London, we And some excellent suggestions on tie 
subject of saving the crews of submarine boats. 

The problem of saving the lives of a crew of a tub- 
marine vessel Is by no means easy of solution The 
equipment and apparatus which Is Invaluable on shore 
k quite useless under water It would be quite easy 
lo mnstruct a submarine boat, the crew of which 
nould be safe under practically every conceivable set 
i f i Irrumslanrea, but such a vessel would he so ham 
pored by her safely devices as to have little or no 
military efficiency In the opinion of Moosts Siobe g 
Gorman It la essential that the salvage of the vessel 
and of the crew must be looked upon as entirely sep- 
arate Inevitable delays In the arrival of the salvage 
vessel and In getting purchase on, conditions of tide, 
weather, etc, render It almoet certain that a sub- 
marine cannot be raised In time to save life 

It Is taken for granted that an accident which will 
endanger the Uvea of the crew will reeult In the in 
rush of water In large quantities A minor accident 
to the machinery would result only In an Involuntary 
rush to the surface, owing to the reserve buoyancy of 
tho boat, and any ordinary small leakage can be 
readily dealt with by the machinery at command- 

When, however, there Is a collision, or whon, by 
some other mischance, a hole Is made In the hull, the 
water enters freely, and the effect will be the descent 
of tho vessel to the bottom This may not be very 
fast, but. assuming that the water Is entering more 
rapidly than It can be expelled the vosael will un 
doubt edly sink and continue to All until she Is either 
full, or. If not holed In the top, until the aid In her Is 
compressed to a pressure equal to that of the water 
at the depth In which she has foundered. As soon as 
the salt water cornea into contact with the battery or 
with the terminals of the 
dynamo. If this be still 
working, chlorine Is 
evolved, and the sir re- 
maining Inside Is vitiated 

If anything Is dons, It 
must be done quickly Ac- 
cordingly, the following 
steps must be taken 

(а) To render the crew 
Independent of poisonous 

(б) To preserve the 
crew from drowning In 
the boat, and 

(c) To provide means 
of escape from the boat, 
and aacent to the surface 

The devices to bring 
these about at present 
known are* 

(1) Air locks for ea- 


ts ) Belf-contalned dress 
for escape 

Air locks alone are of 
little use except In shal 
low water, but combined 
with (I) or (3) are es- 
sential In all methods of 
escape The air lock may 
he a portion of the boat 
provided Tor the apodal 
purpose, or the general 
cavity of the boat may be 
used In which case the 
pressure Inside the vessel 
ran be made equal to that 
of the water outalde by 
■Imply allowing the water 
to enter for It Is manl 
festly Impossible to open 
an aperture until the pree- 


In case of eolltakm Moreover, what Is farther against 
■ny device of thU kind Is that the crew are expeotad 
In a moment of oonslderable excitement to undertake 
an entirely novel operation which there Is no means 


?»Sv' 







.... 


lbf diagram oo the toft shows s kwcltodtnal section of t 
KUbmsrlDp, showing sn air trap la oat, three men oadsr 
tbs trap Id safety helmets, end .one emerging from 
tbn ronnlni-tower that on tbs right a transverse sec 
l lea of s submarine, showing air-traps (n use , men 
ranted hi the ilr trap*, wearing ratety-bejmeu, and ■ 
man emerging from the coontng-tower 

▼AkIOOT aXTHOM or XSOATX. 

of trying previously Experience has shown that even 
plain drop safety weights fall at the critical moment 
A life-saving device to be efficient must be able to 
fnl All promptly the three conditions, a, 6, and c, prevl 
ously referred to, and In order to meet them a special 
form of diving helmet has been designed by Messrs. 
Siobe ft Gorman which la qnlU aelf-contalned and not 
dependent on any feature which la liable to gef out 
of order The helmet which Is large enough to allow 
the bead free movement, Is sloped away to At the 
shoulders, and is connected to a short jacket of strong 
waterproof material In front of the jacket, Inside, Is 
a pocket containing a combined air purlAer and oxy- 
gen generator, consisting of two small chambers 


are equal The great ob- 
jection to all forms of de- 
tachable chambers or life 
boats la their alie weight, 
and resistance, If made 
large enough to contain 
at! tho crew of a modern 
snbmarlne, and as such a 
chamber would have to be 
carried as a' superstruc- 
ture, It would be lathe Hk«- 
Uast pootttoq to b* Injured 



formed la one eaea, Thme chambers an dtitfed with 
a pataatod fu betas* which. «MB la oeataot With the 
water vapor of the breath, gives eC turn' m m 
and forms t constl* aftaM, Tho alkali ta Ms tan 
takes np the carfcmfc aotd gao of Uvs restored air 004 
forms an aikalta* carbdaata la tblg way, gsto vari- 
ous types of smoke helmet, the same air, pr ided sad 
re-osygeasted, is used over and orar again. Tho total - 
weight of the whole oatdt is Id pounds. foldsd « 
for stowage. It ooenplea a spam of IS tnobao by A 
laches by 15 Inches. Tbs dress oea be pvt on without 
assistance la 30 seconds. Whan on it prsvuatn a mdjh 
from drowsing, end In proof of this It may be said 
that It Is now In everyday use under water with per- 
fect snoceee. Moreover, it acts a* a Ufa buoy, sad 
actually raises Its wearer to the surface. As 
additional device ta also fitted to enable the wearer 
when he reachee the surfaos to Inflate a flexible cham- 
ber whloh surrounds the Jacket and thua to form a 
life belt This provision is neoesasry, for tbs length 
of time the purifier will remain ta action Is limited, 
and when 1 U efficiency Is impaired the door Ip tho 
helmet moot be opened, which operation can be per- 
formed by the wearer, la order to admit fresh air. 
When this Is done the helmet ceases to be buoyant 
Other methods, such as fh« fitting of oork belts or 
chambers already filled with air, have been tried and 
abandoned, being found to ha Impracticable, owing to . 
the necessity of employing heavy weights to keep the 
wearer down, and also by reason of the dangerous 
velocity with which he would rise to the surface on the 
removal of the weights. 

At Portsmouth the British Admiralty have In uae a 
huge water tank, *t the bottom of which la erected a 
skeleton submarine boat, serving the purpose of per 
mining the men to exercise In the helmet described 
The men having first been trained to put on the drees 
quickly are oat to practice 
getting Into and out of the " 
sir look. They are after- 
ward lowered to the air 
lock to the bottom of the 
tank, whan tbay enter the 
submarine, and find their 
way to a ladder leading to 
the conning tower, the 
hatch of which they open. 
They then either dost to 
the surface or retort to 
the starting point, the op- 
eration being repeated 
until the officer to charge 
considers the men profi- 
cient, These arrangements 
have bean designed to rap- 
resent as nearly as pom! 
Ms the same ooadittoto as 
would obtain to a inbmar- 
tos i bo at that had been 

If the hole ta the sub- 
marine be at the top, the 
water wtH gradually dto- 
Plaoo the Whole of the air 
If, however, the hole la be- 
low the top, then the wa- 
ter wffl only enter until 
the ntr, which oennot ae- 


thers la no difficulty to 
iettteg at and putUqg en 
tb* helms* drwtk ctoce 
thm« Jb air toaMa the 
bMH, ta the former case, 


th* would not be so, end, 

- nMordtagly. fefkbaads hro 
urongad ta trap the air. 
the drams* ay* kept hfta» 
lag rn u reodtoem ta toe 
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ALEXANDER GRAHAM BELL AND THE TELEPHQN^ 


THE STORY OF A GREAT IN VENTIOK 


The telephone «u tint introduced to the public in 
1876. and put to Ibe lint practical or commercial uaa 
In 1877 During that year was organlicd the first as- 
sociation or company to .hold tfit patenta The flrat 
(imipanlea which systematically exploited the bualneae 
hi ie formed In 1878,'one for New England and one for 
the rest of tbo United State* and Canada. Theae two 
(omiinntee aucceedod to all the rlgbta and property of 
the original aaaoclatlon The capital repreaented $760,- 
oou the value of the patenta. and yiOO.OOO In cash. 
Early In 1870 theae two companion wera coneolldated 
Into one company called The National Bell Telephone 
Company, tho flrat company to attain any prominence 
The capital of thle company waa 1860 000, dapoaltad 
among 8 600 aba rea of »100 par value each The eum 
of y«60,000 In eharea waa glvon, aha re for aha re, for 
the atork or the two old companion, and $300 000 In 
Hliarea waa left In tbe treaaury Tbla treaanry atork 
waa aold ror the beet price obtainable, aa the money 
wan required and yielded eventually $430,000 In caah 
The laet 600 eharea of thla treaaury atock aold for 
$600 each In the fall of 1879 a nettle- 
ment waa effected with the Weatara 
Union Telegraph Company, whereby the. 
moat formidable and powerful com- 
the Held 


(ora he learned that Helmholti had not only made the 
name dlacoverlea, but bad produced the aounda of tbe 
vowela by comblnatlona of tuning forka, operated by 
electro- magneta. In order to repeat Halmholta'e ex- 
periments, Bell began to atudy electricity In 1873 be 
constructed an experimental apparatus in which each 
transmitter cons la tad of a tuning fork with Its prongs 
between the po.es or an electro-magnet Current waa 
applied Intermittently by meana of a wire which waa 
attached to one prong of the fork and alternately 
made and broke the contact with a eup of mercury aa 
tba fork vibrated. Aa the prong* of the fork were 
attracted by the magnet each time the current waa ap- 
pliad, the fork waa kept contlnuoualy vibrating and 
sounding By pressing a telegraph key, the Intermit- 
tent current wad cent through tbe line wire to the re- 
ceiving Instrument, which consisted of another electro- 
magnet and tuning fork It the receiving fork waa 
exactly In unison with the transmitting fork It was 
also thrown Into vibration, hut If it waa not In unison 
It remained silent, because tbe portions! currents did 


varying in Intensity and direction la exact adoord- 
anoa with the motSoa of the transmitting read. The 
two instruments warp* exactly alike, and either eould 
be ueed aa the transmitter. Several such pair* of th- 
at nimenta, of different pitches, cod Id be employed, with 
a line wire connecting the two stations, and the pluck- 
leg of any reed, at either station, would theoretically 
cause the reed of the earn* pitch, and that read only, 
to “apeak" at the other station, ao that a number of 
he tran 
, howei 

thus generated by the vibration of the roods would bo 
too feeble for practical nae In multiple telegraphy and 
ha therefore turned hie attention to a syste m which 
Included a battery and a mechanical circuit breaker 
Meanwhile, In connection with his professional 
work, the Instruction of deaf uutaa and their teachers. 
Bell had been experimenting with the phonantograph, 
an Instrument devised by Loon Scott for making visi- 
ble records of the vibration* of sound. The abort arm 
of a light wooden lever waa attached to 


red bum 
e atock 

here were 


The 


$100 eharea, of which there were 
8,600, were quoted at ona time at $1,000. 
although that price wae probably never 
actually paid At the highest quotation, a 
total market value of all the eharea of 
the company would have boen $8,600,- 
000 According to popular belief, twelve 
of the original investors have been 
credited with realising If not mors, at 
least aa much as thla. yet no dividends 
were paid by thla company 

Because of the rapid Increase In busi- 
ness, more capital was required, hence 
In 1880 tho American Boll Telephone 
Company waa organised and tbe business 
of tho National Boll Telephone Compaq; 
transferred to It — 
tho National Bell Telephone Com| 
were given Tor each share of their 
alx share* of the new American Bell Tele- 
phone Company's slock At the same 
time, 8 600 shares or tho treasury stock 
were sold at par In 1881 the first Offfb 
dond was paid 

The American Hell Telephone Com 
pany continued lu bualuess until 1899 
during whlrh time the capital stock had 
increased from $5 960.000 to $2G.886,300 
When the American Bell Telephone Com 
pany transferred Its business to the 
American Telephone and Telegraph 
Company, there bad been over $28,000- 
000 actual cash paid Into the treasury 
of the company by the shareholders as 
against $25,889,300 capital outstanding 
Outing tbe lime no stock dlvlMflbr a 
dividend of surplus In caah to Sto for 
stock Issued waa paid Tbe marten price 
of the American Bell Telephone Com- 
pany’s share* during the year ranged 
above $100 a share, and the company waa 
paying 16 per cent dividend* yearly 

Tbe demands of the buaiofaa required 
much larger capital than mufd be provided under tbe 
corporate powers of the American Bell Telephone Com- 
pany Henre, the American Telephone and Telegraph 
Company was organized to operate the long-distance 
traffic, and to it the business waa transferred In 18$9 
The dividends were put on a 7% per cent basis, and 
were Increased In 190$ to 8 per cent, at .which rSt* 
they still continue. Bine* 1900 the stock of the Ameri- 
can Telephone and TeletCSPh Company haa been In- 
creased from tlmo to time aa the business called for 
money At the dose of 1909 there were In the hands 
Of th* public $206,474,300 

Tbla tremendous Industry la the fruit of Mr Alex- 
ander Graham Bell's Indomitable and persevering work 
aa a young man His story of tbe Invention of the 
telephone Is a story of patient endeavor and experi- 
ment. continued for veers In the fee* of many dlffl 
cultles. He approached the subject more or led* an 
expert In speech, for both Ms father and grandfather 
bad been teachers of articulation and the laws of 
speech, and he had himself been educated to follow 
tn their footsteps. In bo v hood he constructed a talk- 
ing machine At tbe age of eighteen he made dis- 
coveries which he thought original concerning 4h* pert 
played In the prod net km of vowsl aounda by the reaon- 
anoe ot tbe cavitte* of the mouth. It waa pot long bo- 



ot a funnel, and tha long ei 
tn a bristle which tooohed a sheet of 
gtaaa. covered -with lamp-black, which 
was drawn along at a uniform speed. 
When a sound waa uttered Into the fun- 
nel tbe sound waves caused the mem- 
brane to vibrato and the bristle to traoe 
on the smoked glass a sinuous curve, 
which represented the vibration ao ex- 
actly that not only every pitch bat every 
quality ot voice, and each of the vowel 
sounds, produced Its characteristic trac- 
ing. The principles of the phonantograph 
Is almost Identical with that of the 
phonograph Ball discovered defects In 
the Instrument, and as he labored to re- 
move them. It occurred to him that the 
best form of phonsutogrwph would he an 
Imitation of the human ear. In which the 
sound waves are likewise received by a 
membrane, the ear drum, and the vibra- 
tions are transmitted to the inner ear by 
n series of bone levers. Dr Blake, an 
aurlst to whom Bell applied for precise 
Information concerning tho structure of 
the ear. suggested the employment ot a 
real human ear Instead of an Imitation 


with n fine straw attached to one of the 
bone lever* to serve aa a writing point, 
and Bell experimented with It In 1874, 


Copyright 1M by U« ms unit Kvlti* 


vibrate It was Bell'* Idea to use several transmitting 
forks of different pitches, and as many receiving forks 
of tbe same pitches, Aa each transmitter would affect 
only tbe particular receiver that was In nnlaon with 
It, a number of telegraphic message* could thus b* 
•Ant simultaneously over a sing I* wire. Afterward 
Bell subatltnted for th* tuning fork a steel plate or 
reed, with on* end clamped and th* free end very near 
the pole* of the electro-magnet, Tbe transmitting 
reed, Ilk* the toning fork which It superseded, defin- 
itely made and broke contact, and thns made the cur- 
rent Intermittent, and th* receiving reed vibrated en- 
ergetically only when It waa in nnlaon with tbe trans- 
mitting reed Still later Bell conceived the Idea of 
polarising or magnetising each reed by clamping It to 
a pole of a permanent magnet, allowing its fra* and to 
project, a a before, over th* poles of the electro-magnet 
H* knew that the vibration of the i 
would induce currents In tha oolls of th* ( 
electro-magnet and that theae current*, Teaching me 
receiving rihetro-magnet through th* *hw, TOM 
eet the reed of the receiver Into vibration If the two 
reed* were tuned to exact ssison, Thla a' 
dispen se d with tbe ctenato batte r y and th* i 
etrcult-b ranker. The circuit was • - - 


and electro-magnets 

■ Another possibility had occurred to 
him. lie knew that when a vowel sound 
ta sung Into an open piano all tho strings 
that correspond to tha overtone*, which 
give ilia eound Its vowel quality, as well 
aa th* string corresponding to th* funda- 
mental tone, are set Into vibration, ao 
that th* piano repeat* the particular 
vowel uttered. In Uke manner, the trans- 
mitting reeds, If sufficiently numerous, 
might take up from the air th* com- 
ponent simple vibration* of a vowel 
sound and tranamlt there by means Of 
th* electro-magnets and th* tine wire to 
e It to the receiving reeds, which would reprodno* th* vowel 


possibility of employing, ■ 
electro-magnet Instead of many ■ 
tkm with all of tbe n 
msntary electrical vibration*, oorraaponding to the 
components of the aerial sound wave*, In the ootl of 
the electro-magnet. Instead of in tba line wire, '“In 
this way,” the Inventor ha* bald. “I realised in th* 
summer of 1874 th* oonooptlon of a speaking telephone, 
and the apparatus (a tbe flrat form of leaking tele- 
phone that occurred to my mind.” But it ■ea rn ed' lm- 
practlc* hi* to construct an- apparatus with a s uffi cie n t 
number* of reads, and ao that “harp" telephone was 
never real lied. Thun it occurred to Boll the the to- 
■ultant electrical effect la the ooU of the etootraftopff- 
net might he produced by a single toad. If tblCtoad ' 
be formed to mote In wmtismm with tf 
eoaom* vibration. WhO* V 
ha was experiment!** with . J 
m*a (to » a MM 

the ilghtneM'ot the aif ^m^-eutopiAu. 

•right of tha MM moredVr 
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^ MOTION APPARATUS FOR AM AT E U R5 

AN INGENIOUS FRE.NCH INVENTION 


Tha production of photographs of mortal object* 


e apparatus, called the Clnephote, baa boon 

0 obviate tbeae difficulties and to put motion 
T within the power of every amateur pho- 
at leaat to tbe extent of producing animated 
if hie friende and hie children, for tbe Cine- 

« not pretend to vie with the elaborate appa- 

• which 

if a long and complex ecene are lmpreeaed on 

1 of feet of fltm. 


email perforation*, canaee the dlik to rotate Intermit- 
tently, pautlng after each advance long enough for a 
tingle exposure. At the Mine time the ihutter 1* 
automatically eauaed to open when the dtab atop* and 
to cloae when It reeumea It* rotary movement For 
the dlak containing 14 picture! arranged In a circle, 
the bearing la fixed at the renter of the plateholder, 
but for tbe dlak with T5 spirally arranged picture*, the 
bearing li free to move In a vertical tilde and, aa the 
reciprocating pin engage! successively with tha ipl 
rally arranged perforation*, the dlik la displaced In 
that each picture la made In lit proper 
place In the aplral curve In either case the move- 
ment of the mechanism la automatically arreated when neither the metal nor the thickness v 


work and eaaenttally similar to the mechanism em- 
ployed In making the negatives But, aa only a very 
fleeting Illusion le thus produced by tbe dlika which 
contain 24 pictures, there la provided, for theee dlske 
alone, another apparatus which can be turned by band, 
slowly and for an indefinite time, ehowlng the pictures 
repeatedly In their proper order A third form of 
apparatus la furnished for the purpose of projecting 
the pictures on a screen with a lantern 

A writer In a contemporary refers to numerous fail- 
ures of castlmn fluinga whlrh were, however of the 
n of commercial extra heavy fittings of which 




g them In such a manner aa to give the Illusion 
Of movement Both of these devices work automatlo- 
ally, by means of very simple mechanism The nega- 
tives, which are either 14 or 71 la number, an made 

an arranged In the form of a etrele, while tbe 75 pto- 


The Cdnephote ootnprlaee two distinct pieces 4f appa- the entire series of photograph* has been made, so 
that double exposure# jro prevented. 

The lens of the ddfaliote la either a “Qraphor," 
which la co r re cte d fofMklgnpsttsm. and can be used 
with a stop of F/6 ajBptotacsa Mtlsfsetory outdoor 
views in most wM^NrcondlUons, or a “Eurygraph" 
■y well corrected for spherical 
n and^lves perfect definition 
with a stop off/#f * 

As there if no figid connection between the disk and 
the mechajgra , either., slnkl# at double plateholdoiu, 
•anal angular di s tance s along tha same or even i twaritr earner^ can be empioyed 
r aplral. By msaaS of a larger ton at The dmtm aro- dovMcped it the ordinary, agn- 
it». center, daft ft oemwpoodlng peg, of bs*ri»g, te$*4 Mr. W^e « 
v gS&MMgr. U» «tpk to ssourwj in the Jattse 

* m w* pm «* nm^Ss > wtoes-i#** ^53Ha® i SrrjSaaia , wuiMys 

I'lfc* A pis, to whleh a Wfattvee., Tha mgvtog aoeoes an reproduced and pn- 

a -IWWtal hr . tkWatsd by* magnttytof-tas) by 

WimMmMMssM!! m **. "*rr. 


good Tbe growth of cast Iron under repeated heat- 
ing la discussed and reference Is made to Oulor- 
bridge’a work. Steel fittings have alto failed, within 
the eutbor’s experience only (our out of IwenLy five 
steel gate valves, 8 Inches, 8 Inches, and 10 Inches in 
diameter, were fairly tight after one year's ser Ice 
A thoroughly sound steel casting can withstand highly 
superheated steam, which does not Initiate defects 
but rapidly develops them dun Iron Is high grade 
cast Iron having a tensile strength of 30,000 pounds 
or more, and la adapted for 180 pounds of steam with 
800 deg P superheat Analysis of various spci Inters 
of Iron which failed under 260 deg superheat are 
give*, but tbe following anccetsfully withstood 300 
years Silicon, 1 72 per cont, 
t, phosphorus 0*9 per cent, 
048; total carbon, 2 46. combined carbon, 
JW 

las It 
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AN INGENIOUS TORSIONAL WAVE ty&TECT Q$ 

BY THE. PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


ItohSl of the Koyal Polytechnic Imtitote 
a iIpv inod ■ do form of detector for nee 
ti )p|,r*i hy whl h In of specie) Interest 
lu novel prln Iple It employs He use 
known as magneto strlctlon (band In 
Iron or nickel 


stretched In a 
magnetic Held 
la found to 
lengthen at 
flrat and then 


400000th of 
the length of 
the wire The 
Inventor 
sought to In 
crease this ef 
feet and to ap- 
ply It to a de 


S — S m\)\ principle of 

Dow the tonleeal effort M fj? 1 * fl ?® 

stretched™ In a 
vertical post 

tlon belwc-en two Bud points A B Two con 
ulanl raagn e-tle flnlds formed by two equal bar 
maf.net* magnetlre the wire In two halves In 
the opposite neniw. with the Intensity J J and 
lonRltudlnallv an shown by the arrows At the 
same Him a <uri nt la sent through the wire from 
i to l and thll gives a clnular magnet Iratton to the 
win with an lnt nalty lhc result of the com 
lined magu tl B Ids will be a magnetisation of helical 
form 1 Owing to the effort of magnetoelrlctlon the 


wire win have a torsion represen t*d at O la tbs direc- 
tion of tbs arrow, this bslng what la known as tbs 
Wiedemann torsion effect Leaving the tongttudinaJ- 
Held as It Is If ws reverse the current in the win the 
torsion effect will be also ravened When we tend an 
alternating current through the win ws bare a strong 
effect of vibration as the torsion is also alternating in 
its sense a mirror placed at the middle of the wire la 
made to reflect a beam of light on a screen and tbs 
spread of the beam ebowa the amplitude of the vibra- 
tion The effect Is much stronger when the period of 
the alternating current Is of the tame value aa the 
normal vlbntUm nte of the wire, and we have a 
much longer line of light on the screen The win la 
of about 0 01 millimeter diameter, and Is held under 
tension between two light springs mounted on an loan 
latlng plate Fig S shows the arrangement, and the 
springs sn coupled to tbs binding poets A B Near 
the and* and at file middle of the win project three 
lion points which come from the bar magnets a s 
a i no as to guide the magnetic Bus Into the win 
Ttale latter U stretched Inside s glass tabs of email 
diameter leaving a gap at the center for the mirror si 
A aplnl of Insulated copper wire Is wrapped about the 
glam tubes with the two halve* colled inversely and 
the current cornea from a and k Into the wire The 
copper spiral la designed to receive the waves from 
the antenna and It acts to modify the effect which 
we have seen above to be given by the combination of 
the alternating currant and the bar magnets In the 
wire When no waves are received we have a oon 
■taut torsion effect In the wire, that 1* a constant rate 
of vibration When on the oontrary the wave effect 
occure In the oopper spiral the rate of the vibration 
la modified and the line of light on the screen Is 
changed The terminal* s b are connected to a pair 
of vertical antenna wires which are Insulated from 
ground All the rest of the apparatus !■ held Insulated 
on a glass tube support E feet from the floor Light 
for the beam Is given by s Nernst lamp and the same 
alternating current circuit Is used for exciting the 
wire using the proper mean* to secure a very small 
current through the wire The copper spiral la Joined 
at the top to the antenna and at the bottom to ground 
With inch an arrangement the Instrument shows the 
effect of waves received from a distant station and 


we Miles vuriattoae In tbs Beam of light 4 m to this 
causa It |« MimB especially tot* used tor rwosfr- 
tug Mettle ter m ed hy e an ncss M on of wgvas, such 
waves to follow sack other la serial se as to brat 
period* of low frequency The frequency la first ad- 
justed so is to bs tea asms as that of tbs vlbrstlag' 
wire Besides the tuning of tbs high &MMt| waT*a» 
thJa allows os to ms 
A —nfiiHl or tfMsal tun. I 

lag of ths low parted 
waves It should hs 
remarked that Prut 


a mechanical vibra- 
tion sad oontrary to 
other detectors, than 
is no transformation 
of energy between the 
effect of the name and 
the registered optical 
Indication It la thus 
extremely sensitive 
To have a permanent 
record of the signals, 
the author proposes 
the um of a photo- 
graphlo hand descend- 
ing in front of the A. dstttfffT wlltoh tttttltWM 
beam and aa the riectriesl wavs tnSlate 

variations of the lat ■eeheslesl ciWteas. 

ter are sidewise, we would have a set of wave-ilk* 
signals printed on the band By using a selenium 1 
cell which Is lighted by the beam we could work 
a Morse register with the Instrument, provided a 
strong enough light Is reflected by the mirror oa the 
cell Owing to the sensitiveness of the instrument 
there Is no doubt that It can be used with a much lees 
expenditure of power at the ending station On the 
other hand It simplifies the apparatus which la needed 
at the receiving station An alternating currant gen 
erator la not required In this case, but a simple vibra- 
tor will give the needed impulses tor exciting the 
stretched wire 


THE HEIGHT OF THE ANTARCTIC CONTINENT 


Out knowledge of the Antarctic continent Is datlv 
be umlng more \ mine Soon after SUackleton s mem 
■ Ml la dash toward the* South Poll had famished vsry 
Inn itant data In legard to the Interior 

I the (onllnent Chariots voyage aup- 

III d vnluabl additions to out know! 
ulgi of th( boundaries of thll vast terrl 
loiv The French expedition succeeded 
In surveying a nratoly a great many 
lullis if toast line that had previously 
Ihh intlroly unknown oi only tonjectur 
hIIv laid down 

I hi results of these expeditions prove 
llat the nines of land aeiuraulated about 
tin South Pole Is even gnaur la com 
lailson with the othir lontlnints than 
had pret lonely been auppoaed The ele- 
i i i ts Involved In thla comparison In 
lud an pnllmat if ana and a deter 

Inntlii of the heights of the mountain 
n hbs s Doth of 111 cue elements require 
xart and imirehensltn aurwyt The 
1 1 nlili m was first attacked by llnraholdt 
ai nn i ix h stun our knowledge of the 
inith «ai vi rv Incomplete Hence Hum 
loldts istln ales of the mean elevations 
of tie known continents above the aaa 
Uvit are far too low Thla mean eleva 
(ton la th height of a fictitious plateau 
obtained by distributing the mass of the 
ontlnenl uniformly ovei Its surface I e 

II I* thi quotient obtained by dividing 
the volume by the area Humboldt ■ eotl 
mates of the mean elevations of lontl 
cents are Furope 8 " feet North 
America 748 feet Bouth America 
1 101 feet Asia llblfnt entire known 
land nurture of the globe I M4 feet Sx 
• apt In the case of Bnrope these values 


BY WALTER LANGFORD 

tlon and accurate surveys although a general estimate Antarctic continent Krnemmel who was th* next 
can be obtained from elements of a totally different after Humboldt to attack the problem estimated the 
character aa we shall tee In connection with tbs mean elevation of th* entire known land surface of 

the glob* at l 441 feet, a value which 

was still far below the truth Ths 

later estimate of Lapparaat. hgaed on 
more complete data wat tOOO feet, 
or more while th* more recent eeti 
mates of Murray Penck. Lopes and 
Dt UUo are still higher Murray » 
M values as revised by Penck are lo- 
am rope Ilf feet Australis fill feet, 
, North America, 1,W8 feet, Booth 
America, I0M feat, Africa i 1U 
Mo feet, Asia 111* feet general tend 
surface, till feet From thaw valoea 
am which appear te be very nearly cor- 
rect, the total volume of th* tout! 
nental mm la {tnnimted te ha about 
dm twaaty-tear taOUou oahte Hi** 

AH of thaas estimates Mata only 
am ^ those party *t the world that ware 
known at the apofch* when the vartoas 
eettaatae wat* mad* The recent 
■» Antarctic cffplMattyas bate entirely 
•hanged the tec* of tb* graMst* girt 

have raised the Antarctic ettttMBt to 

the first place which Wad ftymsrtjy 
occupied By Asia. Th* mat end eg 
MR tensive knowledge which w* flow 
poesies te regard to toe other eeflto 



4 Metoardtt ha* eadeaverwd to datefr 
a#te tog height of toe Aatwty* afatt 
fleto team m riew etegl tyl data. ftyja 
to* iteuftyiw* at g^toww^ ptyh 
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' mm A wri IT BAIL, 

Meter* lunwttk to a tninioad of house. on the 
WasAharford, iitnaral Walla A Northwmtsm Sallway 
Thara ar« 0r« flat eara loaded with miners 1 
Wttegas *f two noau snob, each room being IS by it 
'Sir S faet latraaM height above the oar to 15 feet 4 
laohaa. la addlttoa than are two oara containing the 



a TtdoruMB or sour oottama 

fean-to kitchens, and two eara that carry other wreck- 
age of the coal-mining town of Bock Creek, Texaa, 
whoee mine* were ahandoaed The tratn wee moved 
eac c ee a fnUy at the rate of 1E> mllea per hour, and 
aroond a number of alx-degree curve* havtoa the 
outer rail elevated four Inches. 

woosh nuns mi mom, 

When the Zeppelin balloon wee destroyed In a thun- 
der storm two years mo it waa aaaerted that a static 
dlaoharte of electricity from the metallic frame of the 
balloon had Iknlted the gas To obviate inch an acci- 
dent In the future, a German Inventor has devised a 
balloon having a wooden frame, which ho claim* la 


In order to produce a oomptetely-balanoed engine, 
an inventor baa recently adopted the unique plan of 
providing the engine cylinders with two pistons each 
The steam enters between the two pistons, separating 
them This renders the cylinder heads useless, for 
there Is no reaction against them. One of the pistons 
la provided with a hollow piston 
rod to receive the rod of the 
other piston. The engine shsft 
Is provided with two cranks at 
right angles to each other, 
which are respectively connect 
ed to the two piston rods. Thus 
s forward and backward Impulse 
la given simultaneously by the 
■team entering one cylinder, aud 
there Is an equal distribution of 
the load When the pistons 
the end of 
U admitted 
cylinder of the same type, which 
repeats the operation while the 
Brat cylinder exhausts There are no jolts, strains or 
vibrations, sa the forces are entirely absorbed In mo- 
tion The ends of the cylinders are preferably closed 
by suitable doors, to prevent dust or other extraneous 
matter from entering and choking or clogging the 
working parts. These doors are shown open In the 
accompanying photograph The model Illustrated has 
shown remarkably high efficiency, and la so perfectly 



■mtiosal tot isowm oiom oomoTiD rntoaa. 



a iatxoob run mkffizs or woosh mm. 

not only lighter than alumtnlam, but la stronger as 
well A frame thus constructed waa exhibited at the 
Frankfort Exposition last rummer, and proved quite 
an attraction. The accompanying photographs show 
how the frame la mads up In a network of wood on 
strips which la very strong and yat p oaa esse a a con 
•lderable degree of flexibility The model Illustrated 
la M faet long and I font In diameter. The me* he* 
of tbs network are much smaller than In the Zappelln 
type of balloon, using aluminium framework. Accord- 
ingly. the wooden frame makee a more efficient support 
for the envelops of tha balloon when the gas la ex- 
panded by the heat of the aun Another advantage of 
the wooden frame to the (act that It can be repaired 
anywhere, whereas aluminium can be worked only 
with special apparatus and by an experienced work* 
■dan. The wooden frame la not effected by beat or 
cold, and may ha rendered waterproof by coating It 



nlum hemisphere and the lire, owing to the elasticity 
of the air cushion, and as they are constantly In um 
tact there la no wear Thte Ingenious little machine 
will blow a 16-stop or larger organ silently and with 
very high efficiency It requires no attention, and 
current sufficient to run the motor Is obtained by con- 
nection With an electrto lamp aocket As It Is praitl- 
rally silent and occupies a surface of only 45 by 
16 Inches and la S3 Inches In height, It rsn be placed 
on the Door beside tho Instrument The speed of the 
motor la constant, but automatic control of tho pump- 
ing la provided by a chain connection between thH 
swinging bracket and organ reservoir or bellows By 
means of this chain the motor and hemisphere may be 
drawn through an arc of SO degrees Into the position 
of full organ, while a spiral spring n turns them to 
the neutral itosltlon, as shown In the Illustration 
The rising and falling of the reservoir thus cause 
the speed of the bellow b handle to vary from xero 


A MOVML y APPLE TLYIlfO MACH UTS. 

The peculiar flying machine Illustrated herewith was 
one or the novelties at the Olympia Aero flhow held 
recently In London It Is the Invention of Messrs. 
Wyllie and Ottlno, and consists of a large number of 
email planes arranged In an endless band and driven 
somewhat after the manner of a tread mill, the Idea 
being that as these planet move along from one end of 
the machine to the other at a rapid rate they produce 



A kOVIL AUTOS ATIOAUT ADJUITA1LX OlSAg 
HOWIE, 

A novel method of adapting electric motive power 
to organ blowing (■ shown In the accompanying en- 
graving The mechanism comprises an accurately 
turned hemisphere of aluminium driven by a small 
electric motor fixed to a bracket swinging horlxon- 


a lifting effect owing to the slight angle to the hort 
aontal at which they are seL Aa they move around al 
one end in passing from the bottom (o the top (bey 
are at an angle to the horizontal and still product a 
lift, while as they descend Bt Uni other md lie Ir 
downward movement, produces a lifting effect Tbo 
machine was exhibited without a motor bill this fact 
did not detract from Its novelty The (diet of the mov 
Ing planes Is that the flying machine will lift Itself 
dlrorlly In tin Air and that no forward motion over 
the ground will bo required 

A AUPEXTIWI WHAHF 

One of the longeit wharves In the world, nlmosL a 
mile In length, nr to be exart, 4 TOO reel Is at l’ort 
Los Angeles, Cal It extends Into Ihe Pailflt In a 
long serpentine curve The reason Tor this toustrui 
tion Is that It offers bettor rcalatancn to the strong 
currents and thp buffetlngs of the \\aw*» than If It 
were perfectly straight I ntll the nearby harbor of 
San ledro was developed by tho Federal government, 
the big wharf at Port I -os Angeles was a very busy 
place, but of late It Is comparatively seldom used tx 
cept by the Japanese fishermen, who have formt d a 
colony along the adjacent beach 


torn tuoraxo qua* norm. 

flu spstd Is rqrolswA by a swlaghig bs si l cp t lr sl friction >M. 

. tatty on a vertical splndl* Tha hemisphere drives by 
_ - Motion gn ordinary bicycle wheel fitted with a pneu- 
1 matte life, as shown Ift the lttintratton There are 
Cycle chain and sprocket gear, for still fur- 
r*$tw***, U» speed, and tha Mai chain whseJ 
sactowteaUng motion ta tha hallows haadta 
t . * nrtah. Th*rt Is no slip batween aiunil- k 
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IF YOU ARL GOING ABROAD THIS 
SUMMER— GOING TO LONDON 

you should have fai your hand* before *aUlng. a copy of 

Scribners Magazine Guide 

to London's beat HotaSa, Bhopa, Theatres, Restaurant*, and other 
places of Interest. 

This Guide is mailed free. It has been specially prepared for us 
and we want every reader of Scribner's Magaafoe, who ui going 
abroad, to have a copy. The Guide cont a i n s jtul the moat helpful 
and useftil information. It ia small, handy, invaluable. In twelve 
“Walks," you are taken about London by one who knows London, 
knows what Americans want most to know. 

Write for the Guide now, addressing Sorites M's I nte r nati onal 
Travel and Shomdaw Bmeam, IBS Fifth Avmmum, Maw 
VoHt CMy. 

Your attention Is also called to the special service rendered Americans 
in London by this Scribner Bureau. If you will communicate with 
«ur London Office on your arrival in England, most desirable informa- 
tion and introductions to (he best riiope, hotels and travel offices, will 
b* cheerfully given. 

A partial list of these establishments is aa foOowa : 


out In open salt palm lias recently gt\ 
way to * modern multlph \apnrltur wl 
Improved devices for ns ovi ring t 
mother liquor and tho suit It i onali 
of * steam boiler und a number of tapi 
tiers an air pump etc 

Aa thn boiling nf the brine and moth 
liquor la carried out tn coeuo at low le 
perature tho decomposition of valual 
chemical compounds Is entirely prevei 
led, thus Inert aslng the (urntlvi effects 

h products 

When tho brine hBB been bulled do' 
to gueh concentration as to eontaln lr 
hundred kilogrammes twenty two ki 
grammes of common salt a Hupcrnn 
rated solution Is obtained from which t 


part to tho salts an arid taste 
aro used for tarlouB therapein 
while the brlno left after tin 
of tho common salt forms 
liquor used for other tin ri 
poses and of which about I 
are produced ppp annum K 


lumps 

Experiments romm 
shown that the Kre 
tains not only plnill 


other part remaining In boIuMoii forms lu 
the brine a permanent sourer of euuina 
tlon Experiments made by Klster and 
Geltel, aa well as by I)r K Asehoir, havi 
shown that the residues eoutslu not only 
considerable traces of rsdlum, but radio 
thorium and actinium as well The 
mother liquor 
narh brine aa well as from the bathing 
salt was likewise found lo be stronglj 
radioactive Further experiments ih men 
«t rated the possibility nf Isolating trn.es 
of radium from the residues of rom-en 
t rating the radium salts. As the springs or 
Kreuxnach yield every year radium live 
residues by the hundredweight It was 
dsamad advisable to attemtit the produr 
tlon of radium aalta on a large scale Mr 
( donefeded os pope J70 ) 
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■ * 'j£mJlJ?TJS mfe «“• mlatrta* afterward, While <**•*>* 

t m~SF^Xrt£ZiomE 3 gi.%J? tlMtI ft,, Mpwwiy nfn *4 **d iwb- 

: RiTsaa^^TSatBsass.-*-- or * ted fc J^ 

IbmIpy KtiftlMr'Wv>ud Ike lidrM of the f®*WHbl6f tb# NMtlM ^rodUOSd by IBSS? 

• id^fial^W natural bathing tri drluktfic ^ I* 

1 * PWP of success 

, , Though tbli radlma- water eg 

1 si*^fi%*rasua3S3?«!23EJSVi£55M of too recant data to allow definite «nr 

; ,«.BS^?HS8«^\Bra48JIKK clMlOTlI t0 * ^ VK u 

! ■i5r"2li»ls«i5«fti' ~*uSutf\<mmSi» tut JSb ■dtatea a reenable addition to tb* ptaa-l 
- . . ant mttboda of modern madlolna 

— - — 

I &^t&SgSkr***n TZZZZZZ- 

. lMjiirr Re. aiaA,-w»jtM,n»m»»im aMmgt the free end of one of hla (teal 
flSSia?"*” °” “ *"***“ • w ** 1 * ,r *" | raeda to the canter of a membrane cap*- 

1 laaaiiT n» aijo.-WM«d tb. auiead •«■<■ bio. Ilka tbe ear drum of taking up an y 
i kind of vibration The fixed end of the 

| Jm^iASSGSflSlS 4 *’ to * ,w *“‘ mdeu nottob. clamped but w*. to 
in.irrR. #i s*fc- w«nt.<i j*. iddM of own- 1 be binged loosely to the pblarlslng mag 
. Mr^JWaK’AASSira? net. an that It would no longer have 

■ any definite rate of vibration* but would 
fETUrt l bgVBi*rpi!!a 7y p J5S. p ‘oS^i*bS follow all the vibration* of tbe membrane 

a«ii*r to bweaii rr'tnt A similar Inatrument waa to be uaad aa 

a^Tt r Sm , MaalStiimP<S ) a t a!aw13n > rn^r * receiver But tbe apparatua wag not 
I rawaetur | conatrurted at that time because; Bell 

ttofmSi. . doubtad whether the currenu genaxated 

I by tbe action of the volte alone would | 
iktSuLuRin otiiti sir^Mi rM ***** ( suffice for practical telephony Further- J 

iMsifi N«a •M4w-w«» t *i ■*4Durnmrrrw .f more, he was Induced by his associates _ 
fcQH»w?ir«mwB"^‘ wm ** r lu evmmom 1 to 4 eirote hii attention to multiple teleg 

_l 2 Mi£T "V ' ° ne <Uy ln tunln « ,nd tMtln « th * 
■gSw/n»i««ffllw.«aw^M»ii«aSni.iM«a. clamped reed* of hla transmitters and re- j 

laaalrr K. •ll*.-Waet*« 1 a»Baf*«s>'r.et»a! colver * he ,ound ths * “>• retelvlng reed 1 

I ^jwTtwuwwuMlMtai.aiVninHi bwd.IuluUM' vibrated and sounded when the trana y 

lnalra Ne. IIM-WnM in. whlram of uw mlttlng reed of the same pitch waa f 

, u™*u,i4ftRru-p»iiiww.a^-...i.«.r pluckp( , ,| lh0Ufh thB b.tftry wu not In 

; ^ circuit Tbl. dl^very convinced him - 

■ ^■irrN.eiai wpd bum nut motto that the membrane speaking telephone 

jkjtL mk jssSSb--" rr ‘ yeM earu,r 00111,1 u ^ 10 s 
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oi^Ul'inJi^ l o^?lr , ^ b *afl*K^IfS The lon * * nd pxtlent rasearthea that 

«o«i»i followed cannot be here detailed Mem _ 

P-Lw jn... - * •- -3 ore* at nranei with attached patches of Iron and ™T52rgHLwmS52!?^J22S!2lJ5SS?5wS2S?’«5^' 

Z£ZStt?Z*Z ^ 

,te23£%$V«-2F£l,\'S£t membrane Thus ware developed, anoces- ' ItSm 

\rr . - - . - alvely, tho apparatua patanted ln 1*76. - —■« — W. 

■Jlv'ST J i nhAw who SMuItTS? •bin. 3 the telephones that craated *o profound 

*T £Z X -1«r » » sensation at the Centennial Exhibition Al— iH— ClD Be SoUCTed 

woAWbr .US wot* m In the same year tha lnatrumenta pat |" J'.*r. l ?i IT . , T<l y t, ° l " tb. )o » 

-M Ml entad In 1*77 and tha familiar hand tele- avan ram Mormp Mirvn 

Neumann, Director of t^Jflueusaach Sa phone which with some modifications, la tTAISlta Uim WUK> HN. ca , *nwt,LJ. 
lines undertook experiments according to still unlveraally employed aa a telephone ■ ■ — — — — — ■ 

a method worked out by Dr Aschoff One receiver J./ .T.I. 

of the wlngi of the boiling house waa Prom the beginning Bell had aimed U ^ t "* ° 

converted Into a radium factory whlth at the production of an undulatory cur- Pin||21t*IIOD 

has been operated for over a year The rent capable of representing all the com tBUR A 

entire annual production of active reald ponent harmonic vibration! of vocal £Tl3v'“w1*SJ i wC 

uea la now workad Into radium salts an sounds This fact sharply distinguishes — — 

end which has made possible an exten hi* Invention from th* old Rela tele- 
alve therapeutical use of radium com phone which, employing an Intermittent 
pounds, both aa a whits Insoluble pow current produced by alternstely making — — — — 

der of high radioactivity for compresses and breaking the circuit, reproduced only KogC PoMe ehnt e IggHIj lj 
olntmenta, etc or directly ln a dried con tbe pitch of a sound, but not It* quality 

dltlon, and— on a far larger suda — ln or tmbie and wa* consequently unable ejS w 

the shape of gaseous emanation transmit to transmit vocal sounds and articulate JC? TB7wwt*»sa3rti fcTIVIEitlsS 

ted to water speech 

An apparatus perfected by Mr Neo- It Is safe to say that no patents for INK 

mann renders it possible to determine any Invention have been subjected to rptA _ IffllniSr.M ^ 

tbe amount of emanation Imparted to s such long and bitter litigation as the ujf* uaw imn, »iw*«ss° 

given quantity of water Bell telephone patents During one of ,^1^ ^ .*g l lt w - 1 , n|||1|| 

Mr Neumann has recently worked out the many aults which Involved tha valid- - ■ -- „ 

an Improved charging method which la lty of the patent Mr Ball was on tb* 

especially suited tor Imparting to any stand for fifty two days daring which 
liquids a very Intense activity 1 1000 to tlm* he recited tb* history of bis Inven- 
60 000 Mache units) However no de- tlon with a dearness and condaaneaa 
tails aa to this method have aa yet been that still characterise both hla writings 

made known and bis speeches Aa wa sa* It t<hdiy, 

Satisfactory results have been obtained tbe telephone la practlcaHy the aame ln 

by treating, by means of charged drink principle and construction ss when it 

lng or bathing water chronic Then ms- left It* inventor'* hands, so fir as th* 
tlsm of the joints, and gout, while a receiver la concerned Few Inventions 
number of other oomplaiats ar* favor have changed so Uttl* To b* sura, tb* 
ably acted upoa appearance of th* apparatus has heal 

An interesting fact ascertained by greatly modified. Tha multiple awltch- 
thoae physicians who have tried tbe ra board and tho common battery system 
dlum-water treatment, 1* that many pa- have beet Introduced, and the very dUfi- 
tlenta at tbe beginning of the cure will cult art of telephone angle** ring has baw 
show a striking reaction, consisting of a developed But for all that, tbe I 
recrudescence of some symptoms of the phone still rWmalns th* mm* la prl 
malady, and tm mm» oaaes in soma trou pie 

hla hi th* ganaral oewMtton (lnaomsla. Profamor Balt makes no claim to bmi- 
lom of appaute, ato ) la some cams this sea* ablUty. Ha avau statm that had Mi 
nMdM Btttfaats Itmlf as a slight M- Mlbwtferkli htkwMw, Hr. Ssh- mm* 4ft. to, 
lag of int a rtoatl o B dartag tha hath gad' (flwma Mrnm*m 
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I’-feMtM b*vs h*aa to rapidly d* 

L Jfart*a»ftaly. Hw original wn- 

M'mmmtm of tha MWbm won, 

0 all baottoM moo, actuated by the 

0 , Id** of , dsvaioptng tho buslnes* 

WhaUvsr reword 

S» aXpacted or raceivsd *u the legtri- 

^ reword foilowfn* the legitimate de- 

ft of a substantial and bensflclal 
To develop that boalneea It 

seceaeary to develop an art 

• waa nothing like that art in «- 

a at the time. Indeed, the wholel 

Mf'of the practical application of elec- 

trwy waa new 

The telephone la not the only art with 

Which Profeaaor Bell’a name la linked 

tt wtroleaa algnaling, too, he made um« 
Parly experiment which, bad they been 
jjptjjkfled. might eventnally have led him 
into, the Held of wlreleea telegraphy and 
teWhony Oaring experiment* which 
he made on the Potomac River In 1878 
and 1870, he aucceeded In algnaling for 
over a mile He Informed the writer of | 
this article that an account of hla wo 
on the Potomac River which he gave 
Freece In England, may pooelbly have 
Influenced Preece In hla own work 
attention waa II ret called to the subject 1 
In 1877, when he waa experimenting on 
ground connection* He need pokere aa 
terminals. When he tbruat a poker Into 
the ground and put the telephone to hie 
ear he heard a clock ticking It waa the 
Cambridge Obeervatory clock, which he 
easily recognized because it missed 
tick now and then aa it regulated t 
time In Boston Cambridge waa nowhere 
noar Mr Hubbard's country seat, where 
the experiments were conducted 

Aerial locomotion is another art with 
which Profeaaor Bell has become identl 
fled His Interest in the subject was 
aroused whan, In 1880, be began to make 
klte-flylng experiments, largely for Ihe 
sake of bta health He started with a 
Hargrave box kite and eventually devel 
oped tbe tetrahedral principle, which la 
now well known among aeronauts. Dur- 
ing the course of hla experiments be 
found that he needed the services of civil] 
and mechanical engineer# Accordingly, 
a little association was started under the j 
name "Aerial Experiment Association,' 
which Included among Its members the 
late Lieut, flelfrldge. Glenn Curtin. Bald- 
win, and McCurdy, all of them now well [ 
known. Baldwin and McCurdy acted as 1 
engineers, Curtiss was ths motor author 
ity. Tho association was Mr* Bell's 
idsa, apd waa founded to carry on Mr 
Bell'a own work. 8he sold the only piece 
of property which was here In her own 
right, and which had not been given to 
her by Mr Ball, In order to finance the 
association. Although these engineers 
wars all originally engaged to help Mr 
Bell In hla tetrahedral experiments, the 
members of tho association ended by help- 
ing one another Self ridge was the first 1 
man who profited by tho gasoeiatlon's 1 
assistance. Believing that It waa beet to j 
follow in tho footsteps of other*, and 
then to Improve on their work, he (tart- 1 
•d with gliders, and finally built the, 
"Red Wing," which flew auoceasruUy i 
Next came Baldwin's chance He embod- 1 
led bta Ideas In the "White Wing," In < 
Which wing ripe were introduced, eon 
tr<HUnf devices which are now the sub- 
ject of so much controve r sy Then cams 
Curtiss* "Jane Bug," which won tbe 
Scientific American Trophy McCurdy fob I 
lowed with tho "Silver Dart" Baldwin | 
and mu worked at the tetrahedral prln- 1 
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at* not yat cone hid ad, Curtiss remained 
hi Hamm oc da port. Nsw Tort, and Self 
rid** wgg recalled to Washington by the 
W hr paptotmamt, Tho aaao c l aH op waaj 
tcafttarad that H was uccomary to 
. *dopt aooa mass* of conus *n k*t>««. ! 
S*M*. thg WMkly buUattna war* started 
dM tftk "PnBari* of tha Aarial Ba- 
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RESET OT THE ARTAMTIC COWTIXUrT. 

( Concluded from page JCJ ) 
concludes that, if the rontlnent cover* an 
area of 5,200,000 square miles an Bruce 

and Kreummel assume, its mean eleva 

tlon abo\e sea level la about 6 600 feet 

with a probable error of 1 660 feet 
U thlH estimate la approximately cor- 
'd, aa the results of the recent explorn 
tlona appear tu Indhati, the Antarctic 

continent la by far the highest mass of 
-ow-rtw- gtehu By the addition ot 
thin huge polar t ap Tlte'meati^Jejatlon 
of the entire land surface of Ihe firth- 
In' reseed from 2,312 feel to 2,700 feet 
The prut chs by whkh Molnardua 
reached these i occlusions may be 
sketched as follows It was already 
known that th> mean blight of the ba- 
rometer over the northern hemisphere la 

0 8 mllllmi hr higher In January than In 
July, but that the corresponding baro- 

metric height for the zone eitnndlng from 
the cquamr to r .O degrees south latitude 
Is 2 1 millimeters lower In January than 
In July Hcntp, as the entire mass of 
th( atmosphere and consequently the 
average atmospheric pressure ovor the 
whole nurfaiP of the Rlobi remains con 
slant, the mean barometric height for the 
zone south of 30 degrees south latitude, 
tilth Is equal In area to about one-fourth 
of the southern hemisphere, must be 
about 3 8 millimeters greater In January 
than In July 

The obaervallnns made by reemt ex- 
plorers. however, led Melnardus to the 
conclusion that the nuan atmospheric 
pressure over Ihe zone lying between 30 
degrees south latitude and tho Antarctic 
circle Is not great) r, but Is 0 77 milli- 
meter less In January than In July This 
result Ini n ant it the January delli It or 
pressure and restrhts ihe area In whhh 
It tan he made up to the Antaritlc zone. 
In whhh, (onsequilitly the mean atmos- 
pheric pressure must be 11 millimeters 
higher In January than In July Within 
Ihe AntautlL tlrth the only observations 
available for this dlst ussltin are those 
of the shlpa Ills) overj Heigh a and 
Southern ( row, ' whhh logelhi r com 
prise the records of four entire years 
In tlirpo nr thcRc years I hi atmosphcrli. 
pressure was lower In January than In 
July ThiiB the area In whhh lompensa 
tlon for the deflill ran lie sought Is still 
further restrliled, apparently to the Ant 
arrth contlnmt 

Melnardus finds the explanation of this 
puzzling stale of affairs In the great 
height or Ihe AlilHrith roiilliunt Tho 
atmnspherlr pressure diminishes as the 
elevation of tile |mlnt of observation In 

1 reases, and the dllferenee Is greater at 
low than at high temperatures Heme, 
tn a region where the atmospheric pres- 
siin Is • distant throughout the year at 
the sea lei el. It Is apprei lahly higher In 
summer than In winter at an elevation 
or aeieral thousand feet. For a given ole 
vat Ion IhlH ilHTerenee Increases with tho 
dlfferinre In tween the summer and tho 
winter temperature Mi loardua and 
Hann have computed that the meAn at 
mospherle temperature of the AntHrith 
lonllnent la +26 6 deg F In January 
(Anlanth midsummer) and -118 deg 
F In July lAniaritle mldwlnur) In 
these ronilltlmiH it tan be islculated that 
the mean excess of lanuary over July 
pressure (II millimeters I required fill 
the entire Antaretle zone would he fur 
Dialled by a mean elevation of that zone 
of about 4 4no fe< t on the azsumptlon or 
a constant atmospheric pressure at tbe 
sea level But the coasts of the Antarc- 
tic rontlnent have been explored autfl- 
elcnlly to make It reasonably certain that 
that rontlnent orenplea very approxl 
mately, two-thlrda of the entire area of 
the Antarctic zone Hence, on the as 
sumption of a ronstant atmospheric pres 
sure over the remaining third whlrh Is 
covered by water, Melnardus arrives at 
the conclusion that tbe average height ot 
tha Antarctic continent Is about 6,600 
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THE HEW EHA OT AIROVAffTICI IK AH E 110 A 

I T Is a curious anomaly that, although America la 
the blrlhplace of tha practical flying machine— 
a illstlmtlou which la universally admitted and 
stands In little danger of future disputation— 
the further development of the art of flying, as first 
demonstrated by the Wright brothers, has hitherto 
been confined mainly to Furopean countries To us. 
It has always seemed probable that our apathy was 
more apparent than real and that when suffl- 
t lent stimulus was offered, the art of aviation was 
sure to tome Into Its own, and Ita development be 
prosecuted with a teal that was worthy of I he energy 
and liberality of the country In whl«h the first prac 
dial flying machine had Us birth. 

Evidently the needed spur has been afforded by the 
phenomenal a< hlevement of fllenn II Curtis* In mak 
Ing hla recent flight from Albany to New York at the 
unprecedented apeed of over fifty nillea an hour 
—a feat which vindicated both the rar-slghtc-clnees and 
the liberality of the New York World In offering a 
prixe of $10 00(1 for inch a flight In connection with 
the recent Hudaon Fulton festival 

Apart from the Tart that ao great a distance was 
rovered at so high a apeed there are other conaldera- 
ftona which largely account for the powerful hold 
whlrh this flight has taken upon the public Imaglna 
tlon. such for Inatanco, as (he altogether untried ns 
ture of the course the almost complete absence of 
suitable landing places, and the abaolute composure 
with which, when an emergency landing had to be 
made, the aviator circled In hla path, swooped down. 
Idrd like, upon a small open clearing above tha rocky 
and hlll-covured cliffs landed, started again on 
the final leg of hla courao above the crowded shipping 
or the North River, and finally came to real on Cover 
nor s Iiland al the very doors of the house which was 
built for him during (bn lludHon Fulton aeronautical 
contents Hern was a man who at the very first trial 
and over n course which because of the encompassing 
mountains and ravines and the resulting air currents 
was believed to be exceptionally difficult accomplished 
with evident composure and at times with a sugges- 
tion of complete snap froltf n font of flying which 
only alx months before, was regarded as a dream 
of the enthualaat 

When tho news of Ills accomplishment was Unshed 
throughout the country 11s effect was Instantaneous 
and positively electric The last doubt as to the prac- 
ticability of long-distance cross-country flying van 
lahed and the evidence of the awakening was shown 
In the almost Immediate offer of over $100 000 In 
prlrea for flights of a similar character, to be held 
during the present season In various parts of the 
United States First came Ihe simultaneous and mu 
nlflccnt offers or $•>1,000 hv Ihe New York Times 
Bnd the Chicago Evening Font for a Chicago-New York 
flight of about 990 mile* and of tho New York World 
and tho Bt Louis Post Dispatch or $10,000 for a 
fit Loula-Ncw York ram over a 1 0On-mlle course 
Thin the Washington D C Chamber of Commerce 
and the Aero Club of Washington offered $20,000 for 
n 22r»-niUe race front Waidilnffton to Now York and 
as we go to press a $10,000 prlxe Is being promoted In 
Pt Louis for a flight from that city, over a distance 
of about 210 tulles to Kansas City and $8,000 la offered 
for a flight over a 210-ntlle course from Indianapolis 
to Chicago 

Such are the attractive prises that have been mads 
available, within a week of Cnrtlsa'a flight, to promote 
long-distance feats of the same character At the 
ttao time, through the llberalltv of Mr Edwin Gould, 
as noted elsewhere In this Journal, attention la being 
directed to the mechanical Improvement of the aero- 
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plane Itself, with a view to enlarging the ability to 
remain continuously In the air and extend the dura- 
tion of Its single flights. The offer of the large sum 
of $18,004 for the best aucceaaful aeroplane provided 
with two motor*, one to be held In reserve for enter- 


fora be Itog-mk la too avoid'* mod** totoMi 
that a <ktv m# easily have paooad M#>)aaa 
Ur br the tfcna tb* mbuarina rtaw ttMa to *4 g#t 
fece. even though the- period of eph mara lc n to Ba- 
ng to the anrfaee la a tons 


and constructors, and should result in the prod action 
of some very interesting combinations of motive power 
The above rdnimc* of the happenings of the past 
week surely Justifies the statement that, whan the 
history of the art of flying In America comes to be 
written, this period will stand out as second only In 
Importance to those ewr-memorable days, when the 
Wright brothors were making their flights above the 
sand hills of North Carolina In the first practical man- 
carrying and controllable aeroplane propelled by lta 
own motor 

thi nan. or in miam 

I UDGED by the number of tragic disasters which 
bu overtaken the submarine daring the past 
few years, this grSxlly dreaded Instrument of 
war might aeem to be as great a menace to 
friend as to foe In the absence of accurate In- 
formation as to how many Uvea were accounted for 
by the submarine during the Russo-Japanese war, tt 
Is a question whether In the last ten years the sub- 
marine has not caused the death of a greater number 
of Its own craws than It has of the enemy, and we 
liaxard the statement that considerably over half a 
hundred lives have been aacrlflced during the past 
ton yeara In the ordinary peace maneuver* of sub- 
marine vessels The long roll of dlaaster Is headed, 
In point of loss of life by tha sinking of the French 
veseel “Pluvloae" on May 2<th last, off Calais, when 
2* ofllrsrs and men lost their lives The most fatal, 
as It la the most frequent, cause of accident la colli- 
sion We all remember the running down of a Brit 
lsh submarine off Spithead by an outward hound Ori- 
ont liner which camo up from behind unnoticed, and 
apparently passed entirely over tho submarine Wlth- 
lu the year a similar accident happened at the en- 
trance to the English Channel, when a largs ship ran 
through a fleet of aubmarines at night lime sinking 
one of Ihe boats. To the mme cause was due this 
recent French disaster, the 1 Pluvloae" being struck by 
the paddle-wheel of a Calais Dover passenger steamer 
as the latter was leaving Calais harbor 
At the same time, although we deplore the terrible 
loaa of life which has occurred, wo must not permit 
theae dlaaater* to shake our faith in the utility of the 
submarine for tho accidents have been chargeable to 
Inefficient handling, or shall we say to lack of suffl- 
ctently wtfde experience, rather than to any Inherent 
mechanK*'’'flrferts In the dcalgn or construction of 
the submarine Itseir In recent years, outside or 
those due to collision the losses have been rhsrge- 
sble. not to theoretical or mechanical defects In tho 
boat* themaelvea, but to carelessness or Inexperience 
In their manipulation Testimony to thla effect was 
afforded by the diary tan amaxlng document) which 
the commander of the Japanese submarine, that waa 
recently sunk continued to write up to the very hour 
of hie death. In which with characteristic Japanese 
nobility he took the blame for the loss or the veseel 
directly upon himself Mechanically speaking, the 
Mghly-dBVoloped submarines of to-day ns exemplified 
In the latest types built for our own nnvy, are thor- 
oughly reliable Tho writer speaka from experience 
having spent some four honrs and traveled some 
twenty miles under the aea last summer off the point 
of Cape Cod, In the recently completed "Btlngray" 
The vessel descended, ran on sn even keel, rose to 
the surface and was steered, with absolute precision 
llic air wllbln the submarine was perfectly wholesome 
and free from odor and tho rompoaure of the officers 
and crow betokened a perfect confidence In the Sta- 
bility of the vosaol 

The dlaaster to the "Pluvloae" proclaims the neces- 
sity for thnt eternal vigilance which Is the pledge of 
safety lu travel not mvrely beneath the sea but In 
the air and on the dry land The charge can be no 
longer made against the submarine that It Is "blind ” 
in the perfected periscope, the vessel Is provided with 
an eye whose vision Is as clear as that of the binocu- 
lars of a commanding officer on the bridge of a war- 
ship Furthermore there haa boen produced and Is 
now obtainable a periscope which commands a view 
of the complete horlson during aucK time as the sub- 
marine la within, say, ten or fifteen feet of the anr- 
faee, and with such an Instrument, given clear 
weather and a careful lookout, the danger of being 
run over by a ship coming up from behind should be 
completely eliminated The accident to the “Pluri- 
oae” seems however, to have heed due to the sub- 
marine rising to the surface Just ahead of, and In 
the path or, the Calais steamer Here la a very real 
and not easily prevented danger Although the com- 
manding officer may take a careful survey of adja- 
cent water* and not* the position of other craft be- 


regardod aa not entirely preventable. 

"KUUimiUTt.” 

I F the proper role for language to play in the 
round of onr dally Ufa la that not of master, 
but of ■errant 0 f our necessities, we should 
surely be at liberty to add new words to our 
Vocabularies whenever necessity calls for them Let 
It be remembered, however, that the addition of the 
new word and the modification or elimination of tto 
old ahonld bo done always In a spirit of $ 
conservatism, and only under the spur of a i 
recognised necessity. 

It Is agreeably to this spirit that 
use of tho word “mechanlpulate” t 
handling of a piece of work by a machine At t|e 
present time, all the many elaborate and ingenious 
operation! which are performed by mechanical hands 
and Ungers frequently with a close approximation to 
the delicacy and dexterity of the movement* of tha 
human hand, have to be designated by the word “ma- 
nipulate"— which la distinctly a misnomer If the 
work In question could bo manipulated with the same 
facility, dispatch, and economy with which It hi 
merkaKlpulated, the mechanical operation* would 
never have been Introduced The credit for tbe eug- 
geatlon of thla serviceable word la due to Mr Henry 
A w Wood, and aa far u wo know, Its first us* la 
to be found In his article on "Modern 8tereotypy," to 
the Issue of the Bcrrrmnr Ampiicax Si’m.xMxnT of 
May 14th, In which, speaking of a plate that haa 
keen cast he lays "It Is left face up fa 

position to he moat easily mechantputated. 


tie, uniform motion to position tbe matrix with accu 
racy," etc Then, In a foot note the writer says "In 
my experience. I have frequently felt the need of a 
word which should express the ‘handling’ of lta work 
hv a machine, as the word 'manipulate* expresses tbe 
handling of the work of a man by his hands. To All 
the gap I have made bold to coin and oae the wprd 
'mechanlpulate,' which la here employed ' In bring- 
ing tbe suggested word to tbe attention of the pob- 
lle, we Invite a dissuasion of Its merits In the com 
apondence column* of the Bciktctikh- Amcsicax 


THI OOLDXIT USI0H OF THI ATHOSFHXM 

T HE decrease In tho temperature of the air with 
Increasing altitude — exemplified In the tact 
that tbe top of a mountain Is colder than It* 
base— Is a matter of common knowledge It 
I* a fact that occasional Inversion* of this 
distribution of temperature may occur — aa when fruit 
tree* In a valley bottom are nipped by a frost that 
doe* not toneb the hilltops but It remains true In 
general, that tbe temperature of the air decrease* up- 
ward and that the air at great altitudes la extremely 
cold as compared with that at the surface of the earth 
Until Teleacrenc do Dort announced his discovery of 
the Isothermal layer, eight yeara ago It waa not sus- 
pected that this decrease of temperature did not ox 
tend upward to the limits of the atmosphere Now. 
however, we know that at a certain altitude, avert* 
Ing In middle latitudes, about 11.000 meter* (7 
miles), the fall In temperature with increasing alti- 
tude ceases rather abruptly, usually giving place to a 
ri*e of temperature for a certain distance upward, 
above which tbe temperature remains approximately 
constant as far as the highest ascents of sounding 
balloons havo carried thermomstrlr apparatus 
Hence, above any given spot on the earth’s surface 
tbe air Is coldest Just below the region of the upper 
Inversion, Which marks the beginning of the great 
Isothermal layer (or, ae It la now called by Ita dis- 
coverer. the efrofospftrre). 

The altitude of the isothermal layer varies with the 
bgiettnetrir pressure at the earth'* surface with the 
season, and especially with the latitude It la some- 
what leaa over tbe poles than over middle latitudes 
and very much greater over equatorial re globe than 
anywhere alee to the world. In other word*, the de- 
crease of temperature with altitude continues to a 
muc h greater height within tbe trootc than etaswtore, 
and thla explains the fast that the lowest . temperature 
ever registered In the atmosphere wag met with aimdat 
exactly over tto equator, rfx , — 14.8 dog C (—118.7 
deg T h at an altitude of 18.860 mater* (about 12 
mile*), at Shlratt, on Victoria Nytnxa, August 88th, 
1008 

Thla waa one of many tnureetlng redalta of the re- 
markable aerie* of aonad tog-balloon ascensions exe- 
cuted to equatorial Africa by the expedition amfer 
Bern and Ellas, sent out by the Royal Observatory 
of Ltadeeiberg, tto complete report of yrUeH top 
been pnbHabed by tto Observatory. ,, , 
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) u gjMWaJyfc proceeding ao satisfactorily at to* 
Baton McfcrWf to toe «W>er w toka-lml tier, wfckh 

, formed tke Abject of recent lllnatratloBa Id our sol- 
um*, about ooe-balt of toe work la completed. The 
grand total or execration done on the canal daring 
April we a I.6M.466 cable yards. 

In a reoect paper, Rear-Admiral Bacon of the Brit- 
4ak nary, d focussing the probable battleahlp ot the 
future, arrlrea at the conclusion that toe race be- 
tween gun and armor, which baa been going on for 
orer half a century, bee been decided, for toe moment, 
to toror of the gun, nor la there any Indication ot 
there being a chance of Improving toe armor and 
atrengthenlng general construction, eo as to render 
■hips reasonably Immune from armor-plerclng projec- 
tiles. 

Hu toot that toe excavation of toe Panama Canal 
through toe Culebra range of bill* Has set In motion a 
mam of 1,000,000 cable yards of material, whloh Is 
eliding Into toe excavation apparently on an Inclined 
aobstratum of clay, eervee to llluitrate one of 
the many advantages of the preeent blgb level canal 
over one at aea level The sea-level rut would have 
been carried elgbty feet deeper, and toe elides would 
have been. In all probability enormooily greater The 
material will have to be removed, but outside of the 
additional expense, no 111 effects are to be apprehended 

The Hudson and Manhattan Railroad Company Is to 
ba congratulated on having Introduced some all-eteel 
baggage ears for toe transportation of bags*** between 
the several steam railway terminals served by Its 
system The sides of the cars are provided with roller 
curtains Thera are also folding aprons, which can 
be let down to bridge tbe gap between the loading 
platform and the car Bight loaded baggage trucks 
can ba wheeled directly Into the cars, an arrangement 
which eliminates much handling and trucking and fa 
dlttates aulrk loading and unloading 

It has been determined that the sinking of the 
United States floating drydork "newer" at Olongapa 
In tbe Philippine was dun to nn omission to close 
toe Intake valves. Accidents of this character occa- 
sionally occur, and one la reminded of tbe sinking of 
the "Texss" at the Brooklyn navy yard, which hap- 
pened shortly before the Spanish American war At 
toe time of her launching, the “Dewey,” 600 rest In 
length and 136 feet In width, was the largest floating 
drydook In the world She will probably be raised 
Intact 

Asked for hli opinion regarding the probabilities of 
the Introduction In the near future of gas engines as 
a motive power for driving targe steamships. Sir 'Will- 
iam Henry White, for many years chief constructor 
of toe British navy, recently stated that In his opln 
Ion the difficulty of high temperatures for the pree- 
ent effectually barred the way If this problem could 
be mastered as to Its mechanical features, It might 
be passible to utilise gas engines of 30.000 horse-power; 
but the proposals to drive battleships with gas en- 
gines “are so far only schemes." 

Ths plan for opening a central avenue, one hundred 
foot wide, between Fifth and 81xth avenue* from 
Eighth to Fifty ninth streets which Is boing actively 
favored by Mayor Gaynor, would undoubtedly relieve 
toe congestion on Fifth Avenue, to say nothing of 
providing the city with a magnificent thoroughfare 
through ono of Its most Important districts The esti- 
mated coat of forty million dollars, howevor. Is pro- 
hibitive Thera are other public Improvements, such 
as subways, municipal buildings, and public schools, 
that are more urgent than this. 

An extraordinary record was made at target practice 
recently by too new battleship "South Carolina," of 
eight 13-lncb gone, which has been In commlaelon 
only tone montoe. Coxswain J R. Edward*. >1 yean 
old. who la In hie first enlistment, msde a record with 
toe ll-lnch guns In the vessel's No 4 after turret of 
16 bull’s eye target hits out of 16 shots In 4 minutes 
and 61 seconds. Ths hits per gun per minute for the 
whota IMnch battery wore 101, and 66 of 60 13-lncb 
projectiles hit too ball’s sye. Fui^hsnnore, three of 
tbe fottr turrets on the ship made 100 per cent ot hits. 

The ad vanta ges of oil over coal wen Illustrated 
In • reoeot trip ef the "Tata," one of toe 11-knot pas- 
senger steamers Which ran between New York and 
Beaton The trial! were ao ratta factory Oat ot] wlU he 
need exclusively on these ship* In toe future. Out- 
side of toe absence of smoke from toe fennels, la 
the oom piste abolition of noise add duet dee to ooal- 
lag. Formerly, toe ’Tele" burned on a round trip 
Hi tnu tt ooal. whloh took eight Bonn to get aboard; 
ht fstar* it wUt take only an hour for an oil barge 
to tm ***** AIT* the 4*0 ghDflda of 
e» which win earn lor the Vowed trip. The priest- 
Pal avfaUL amdvMtag to M4 A month, ta due t* too 
i a tho wort to too ta0g» 
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ELECTRICITY. 

In their tear of toe Greet Takes this month, tbe 
members of tbe Chicago Association ot Commerce 
will be able to keep In telephonic communication with 
their Chicago office* Their steamer, the ‘Theodore 
Rooeevolt,” Is fitted with a wlreleas telegraph outfit, 
and alio with a telephone system which may be ron 
netted with land lines st the dock* where the steamer 
put* up 

The indirect system or Illumination, shlch consists 
in casting the light of a tamp again* a white enrface, 
inch ae a celling, and having It refloctod ami diffused 
thereby, la rapidly growing In favor In order to 
make toll system possible with the use of arc tamps 
an Improved type of arc lamp has been devised by an 
English concern. In which the carbon-feeding merhan 
lun u placed below the arc The reiult Is virtually 
an Inverted arc lamp, and there li practically nn ob- 
struction to the light passing upward except for the 
means of suspension from the celling 

This fall the annual meeting of the IllumlmtHrg 
Engineering Society Is to be held at lohns Hopkins 
University Arrangement* have been made for nn ex 
tended course of lecturea on the subject of Illuminating 
engineering, Immediately after the convention Thirty 
six lectures will be given from October 2fitli In Noveni 
her 8th, and facilities are provided for prai Ileal demon 
stratlons and laboratory work In connection with the 
subjects taken up It Is hoped that these lecture* will 
result In a course of study In this branch or engineering 
for undergraduate technical schools It Is realized that 
there Is a scarcity of prartlral Illuminating englnoora 

In Norway and Sweden the question of hydro-elei lrl< 
generation of power has recleved a great deal of alien 
tlon from tho fact that there are so many rivers In 
theae countries capable of su< h development Contrary 
to the custom In this country It Is tbe practice In 
Sweden to couple generators directly with slow speed 
turbines One Interesting form of turbine generator 
consists of two wheels, the shaft of one passing through 
the hollow shaft of the other The wheels turn In oppo- 
site directions, and one shaft carries the armature, 
while the other carries tho fields of the generator This 
virtually amounts to doubling thn speed of tho gener- 
ator or reducing the number of poles Hydraulic 
thrust bearings are used At Korunas, Rweden there 
are four pairs of turblnos on a single shart developing 
420 horse-power Thn fall Is but six feet and thn 
wheels make but 107 revolutions per mlnulo At 
Btangfjorden. In Norway, where there Is a fall of 200 
feet, a single wheel Is used produrlng 1700 horse- 
power running at a speed of 300 revolutions per 
minute 

Mention was recently made of a r^Slned stetho- 
scope and telephone relay, by which tneneort beats 
of a patient In London could be heard In the Isle ol 
Wight. In a paper rend before the British Institute 
of Electrical Engineering, 8 O Brown the Inventor 
described the construction of this relay It comprises 
a gap of 0 000.000,6 rentlmeler between platinum elec 
trodee, Tho current of a dry cell will flow atross 
this microscopic break, but any slight variation* in 
this distance will vary, gTeatly, the current passing 
serosa the gap The principal difficulty encountered 
was the question or preserving a gap of such tnlero- 
scople proportions It was evidently Impossible to 
maintain the gap mechanli ally, hut a system hns been 
devised whereby tbe gap ta automatically maintain* d 
by the current Itself Despite the delicacy or the ad 
Justment, the relay may be turned upside down with 
out affecting the gap With this relay the fluctua 
tlons In feeble currents may be magnified twenty fold 
An Illustrated description of this relay and stelhostupo 
will be published In next week's Issue of tbe Boiiatihi 

!>• wireless telegraph station which has been re- 
cently erected by the French government on the 
Channel coast at Boulogne Is of Interest from the fart 
that It represents toe first official application of the 
Bellini Tool system of directed wave* The new plant 
at Boulogne Is operated by the French Postal and 
Telegraph department end (* laid out so a* to be 
operated either by the ueual method or by the Bellini 
Tool system. Accordingly the plant has an ordinary 
vertical antenna and an antenna for directed waves. 
These serial eyetsme are supported by four structural 
iron towers 166 feet high placed at tbe corners 
of a 360 foot square Four cables connect the tops of 
to* towers, and toe Bellinl-Toal antenna constating 
of two groupe of wire*. 1* (Depended from these Each 
group 1* formed of two vertical antenna converging 
towards toe top, each haring eta parallel wires spaced 
II feet apart Theaa antenna form a triangle with 
a horiaoatal section near toe ground and two In- 
elined wires. At toe top to* antenna nr* M0 
feet apart and at to* bottom 4M feet The new 
Oft** to waritto* wttt tha French itattona of latataa- 
Mtotoa, «a to* Hetiterrueam eoaat, tad alao with to* 

mntm. 


SCIENCE. 

Prod Eduard Friedrich Wilhelm Ptneger, Who died 
on March ITth at tbe age of 81, at the end of over 
sixty years of single-minded and unswerving devotion 
as a student of physiology, was best known to the 
scientific world by tbe 131 volumes of PfiUgers 
Arthlv To that monumental publication many a dis- 
tinguished scientist has contributed PHUger himself 
made n special study or the merhanlxm or spinal aillnn 
In the frog and tbe law or reflex action as studied 
upon thn decapitated animal was one of his earliest 
Investigations Ills work on physiological consump- 
tion In living organisms hua played an Important 
part In our knowledge of the chemical respiration of 
the tissues 

During the past three month! the United States 
Wuather Bureau has introduced a simplified form of 
weather map, known bb tho ‘ commert lal weather 
map, ' for publication iu tlm daily newspai>ers, and 
this now appears regularly In about forty papers 
mis Is an Innovation of farreHihlug ImiHirtaneo at 
It gives a muih wlilir clrmlnllon to Ibe Information 
contained In thn map Lban it has had hi rctoforo 
While tbe rnatLnr 1 b still In Lht experimental stage, It 
appears altogether probable that the newspaper maps 
will ultimately replaie Hie maim now published by 
Wealher Bureau stations throughout the (ountry re 
suiting In a great SHVlng of expense to the govern 
nient and tho advantage to the public above mentioned 

Prof Eronsohsr baa studied the power of yohlm 
bln to InrnaBe tho How of milk of cowb and sheep 
lht results prove that tlie ylt Id of milk 1s IntrtaBod 
during tho ndmlulsti alien of yohtmbln. but thi In 
treasc ta not sufficient to make an extensive use or 
yohimbln an a Ralmtogogue rnmmereinBy profitable 
In Ihu ease of healthy nnlmals In the case of a cow, 
whose yield of milk whs diminished by an inftamma 
tlon tbe disease was greatly mitigated by the treat 
ment, and an Increased yield of milk followed Many 
similar Instances were observed In no raBe did any 
Injurious results follow tho administration of the 
nicdUlm. No experiments have yet been made on thn 
lnlluemo of yohlmbln ns a gnlat tOROguc In the human 
spot loo In this case tho question of expense Is of 
lima relative Importance nnd the favornblt result* ob- 
tained with animals appear to premise a successful 
outcome 

Ths alloys or Iron with metals other than those 
whlth enter Into tin composition of cast Iron and 
steel have been little studied In order to ascertain 
If any of lht m alloys possess useful cloitrltal proper 
lies, Burgees and Aston have mBtle a Borle* of expert 
inents with nlloys of Iron with arsenic bismuth, and 
antimony Tho Iron whlth they employed was ob- 
tained by tho electrolysis of very pure Swedish Iron 
The metals were melted together In the electric fur 
naio In a trutlblo of magnesia The alloys were east 
Into bars whlth wire sublet led to various thermal 
In mint ills, nnd Wert' Investigated for magnetic per 
meablllly and liyBtv rests Tbe results show that the 
presume of antimony In Iron always Injures the me 
ehanlral strength of tho metal, nnd sometimes makes 
It wnrlblemt Small quamllks or arsenic Improve the 
magnetic properties or iron and Im reuse Its electrical 
resistance Bismuth protlutcs the same elTict but It 
must Is- added In larger quantities than arsenic 

"The sun glows In tho Lion says Stmta moaning 
that when the aim enters tho sign of Is'O, at the sum 
liter solstice Hie highest limptralure of the year ta 
experienced We may say, on the ol her hand that the 
Babylonian astrologers thousamln of years ago placed 
tlic king of Isasts the fiery and fermions Hun In that 
part or Hit rodlnt which the sun enters at the Mum- 
mer solstice The t ousiellalliin wlihh la called Leo 
hears very little rest mblanre to the outline of a Bon 
Probably the name was originally applied only to Ita 
principal star, Regulus It la to this constellation In 
the xodlar that we owe the countless water-spewing 
Hons’ heads, which are found In ancient and modern 
fountains, because In the tatter part of luly, while 
tho sun Is still In the sign l-eo the Nile ta at Ita 
highest levol Furthermore Lhe linn s head with 
widely open Jaws ta In Itself very suitable for the 
mouth of a fountain or water spout This detoratlve 
motif was employed universally throughout the Ureeo- 
Roman world Lions heads arc found used In tbfb 
way at Athens Ephesus Olympia Agrtgentum, and 
countless other places It la not qulto certain that 
this omployment of tho lion's head originated In 
Egypt, Curtlus describes an Assyrian bas-relief from 
Balrnn, showing water streaming from a ring-shaped 
vessel A Hon (tends as If on guard on either side of 
toe fountain The water dock, which was need In 
Judicial proceedings, bad the form of a lion and a 
name which meant toe guardian of the stream Hence 
to* Idea of protection may have been toe origin of 
to* anao oi atlo n of lions with fountains, and tola oua- 
tom may haro o rifflo atad ta Aria, 
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Hkeletons of whales, narwhals, and ether eenaa gtaata. 


and other Inhabitant* ol tha ocean On both aide* a 
monumental staircase lead* up to the tint floor 

After passing through a huge glass- pan ad door, we 
enter a large assembly hall, 7 meter* high, adorned 
with four beautiful column* of Dreacla limestone, 
from the celling or which Is suspended In the center 
an electric luster representing a medusa, whereas each 
or the rour angles la taken up by a smaller luster 
rormlng a glass sphere adorned with long prisma re- 
minding of tea anemones, star OshsS, and other 
red lets in front Is seen s large statue of the Prince, 
representing him on board hu yarht searching the 
horlson 

The western ball Is set apart for lectures, con 
greases, and other assemblies, a large part of Its back 
wall being taken up by an artistic painting represent 
ing the ' Prlncesse Alice on an Intensely blue and 
somewhat agitated sea. 

The eastern hall Is taken up provisionally by sundry 
collections of soologlcal subjects and oceanographical 
Instruments, but Is destined particularly for the col- 
lection! brought home from the Prince's voyages, 
which lnrluds thr rarest and most beautirul speci- 
mens. In fact, the wonderful equipment of the 
"Prlnoeeee Alice has allowed the ins to be searched 
down to a depth of more than fi 000 meters, while 
four expeditions In Arctic districts, beyond SO deg 
northern latitude, here yielded specimen* of the Arctic 
fauna, suggestive of the most Interesting comparisons 
with those or tbc Mediterranean and the Northern 
Atlantic respectively 

Whereas these soologlcal collections ere housed in 
the right hand half of the hall, the exhibits on the 
(Concluded on page 480 ) 
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strongest winds, additional resistance la given by steel 
ban attacbud to masonry anchorages and to the rock. 

The superstructure of the bridge la composed of 
two terminal apana 51 8 foot and 71 7 foot long, and 
two Intermediate spans eai li 4fc 2 feet In length The 
trusses havi a uniform diplli of nbont fili foot The 
floor beams which tonnciL lli< top chorda of the two 
■Ingle truaaea are 18 lncbea deep and about 1/3 Inch 
tlili k 

The moat Interesting feature of tlm Nam-Tl bridge 
la the method by which It was crerted Before the 
various parts of tho supporting truaaea had reached 
the tunnel nearest the Freni li possessions a windlass 
waa sot up over tha mouth or earh tunnel and the 
rallies of these wlndlaeseH were Joined together so 
that material suspended from the Junction could be 
lurried airosa tho gorge by unwinding one cable and 
winding up the other 

The supporting trusses were partly assembled Into 
a few large sections In the tunnels These sections 
were then hoisted to their proper places In the trustee 
whb h were erected In a nearly vertlinl position and 
supported by the hall and-socket Joints at their lower 
ends and by temporary slays and timbers The ter- 
minal section of the truas. Including tho socket, was 
first plnccd In position on the ball or tho Joint, which 
was anchored amurcly to tho rock Tho outer halves 
of the upper (horde with the ties and hracea lying 
In their rnmmnn plane, were next erected The rectan- 
gular frame thus formed, which leaned against the 
el Iff and was also stayed by ropes and timbers was 
then nttnrtind to the Interior of tho tunnel by two 
tackles strong enough to prevent It from betng dragged 
forward by the wrlght and leverage of tho remaining 
parts as they were added, and to maintain the com 
pleted truss In Its vertical position This frame then 
served os a scaffold for th( assemblage of tin bottom 
chords of the truss and their attai hmi nts In thin 
position of the truss the bars whhh am perpendicular 
to tho bottom (horde were so nearly horlsontal that 
they formed convenient supports for the few planks 
on which the workmen Btood After the bottom of 
tho truss had boon completed the Inner halves of tho 
top chords were assembled In the same manner some 
of their auxiliary parts being temporarily omitted In 
order to lighten the tuner ends of the truss The 
parts were temporarily Joined hy means of lathe- 
turned bolts In order to s«ure the greatest possible 
pm Islon, but the conatnnUnn of the supporting 
tresses was so far In advance or that of the railway 
that U was found possible to replace most of tho bolts 
by rivets before the track had been extended to the 
gorge Meanwhile In order to save time, a file of 
coolies, marching five feet apart, carried through the 
tortuous mountain passoa for more than It nolle*, the 
two heavy chains, each 
900 feet long. » hlch 
wore ‘employed In low- 
ering tho suppo-tlng 
trussea to their final 
positions The other 
machinery required for 
this purpose, as well 
as the sections of the 
upper table of the 
bridge, was brought by 
rail 

The lowering was s( 
compllshed by means 
or two great pulley 
blocks, anchored to the 
fare of the cliff above 
the tunnels and con 
nected by the two long 
chains with two slml 
lsr blocks attached to 
the upper ends of the 
trussea. The chains 
were first drawn taut 
In order to slacken the 
temporary tackles at 
tachod to the Interior 
of the tnnnels and al- 
io \ their removal The 
ehalna were then slow- 


around their outer ends, 
like the halves of a 

bascule drawbridge, until their Inner and* came to- 
gether In order to facilitate this operation, both 
trufeea carried sights at their Inner end, and one of 
them, which was lowered a little after the other, bore 
both parts of the binge Joints by which tbs tragMS 
ware to bo ooaneeted 

■no emitted puts of the t r uss ee wars than added, 
a bad Plata waa eonatructad over their Junction, and 
a pylon, which hod bam portly aoaaahtad lo frames 
of (wo forth woo orsetod tw tho audio of cash 
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continuous truss. In a straight and not very long ex- 
cavation In tho first tunnel As Its construction pro- 
gressed It was moved forward with the aid of rolleri 
placed on the two pylons and the junction of the sup- 
porting trusses until It had been completed and Ita 
forward end had reached Its abutment on the oppo- 
site side of the gorge The ronneulons between the 
four spans were then removed The construction of 
the bridge was commenced In March, 1908, and was 
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with dimensions In meters 


At the irOgande coal mince In tho south of Bucden, 
states the Iron and Coal Trades Review experiments 
have boon tarried on for some tlmo with the smelt 
Ing or fine Iron ore by means of Hwcdlsh coal These 
experiments were at first conduded with a Qrbndal 
furnace using cool of sn Inferior quality, for which 
It waa desired to find an outlet Later the chief direc- 
tor of the Hijjfika coal mines undertook to oonduct 



Tbs physical Interpretation of tbs « 

In tbs Unss or tha solar spsctrmn, by tertertrM 
weather condition* and bypassing from one to Martha* 
print of the sun's disk. Is still under dtoouaatoii Whit- 
taker refuses to attach any definite sign Mean ee to 
changes of tamparatnr* occurring in the stormy solar 
atmosphere, nor does ha admit that the peculiarities 
of spark spectre are characteristic of elevated tempera- 
tun*. Electric vibration of atoms may be excited In 
s cold gas, aa Is proved by the aurora. Whittaker at- 
tributes the observed changes In the spectrum to great 
pressure. Cortle and Bverehed, on the other band, 
defend the usual Interpretation, which attribute* tho 
changes to ,hlgh temperature, radial velocity and 
chemical action Bverabed does not admit that pres- 
sores much greater than atmospheric can exist In the 
sun. even at tha bottom of the reversing layer This 
opinion la baaed upon the sharpness of spectral lines 
In general But the hypothesis Implies that In the ma 
gravitation Is everywhere opposed by repulsive forces. 

Until recently the spectre-heliograph was applied 
chiefly to the lines H and K. Thu* ware obtained 
Images of the floccnll, those bright clouds of calcium 
vapor which almost cover the sites of the spots and 
farutis Since 1908, following the example of Hale, 
the red line of hydrogen, which shown entirely differ- 
ent forms, has also been employed. This has lad to 
the discovery of long dark filaments, which normally 
persist for several weeks, bnt which sometimes dis- 
appear or change rapidly near very active spots Ac- 
cording to Deslandres these filament* represent torna- 
does with borlxontal axes They are exhibited espe- 
cially by the middle part of the line H o, which cor- 
responds to the upper limit of hydrogen vapor Tha 
marginal portions of the same line show dark floocuU, 
which are reversals of the calcium floccull 
Tho photographs made by Hale, at Mt Wilson, with 
this same linn, show the spots surrounded by cyclonlo 
structures, which exhibit opposite rotations In the 
north and south hemispheres These spirals are far 
less frequently observed In ordinary photographs Can 
thoy bo trajectories or material particles' The first 
evidence, furnished by Hale, consists In tho doubling 
and the polarlxatlon of the spectral lines In the Inter- 
ior of the spots These phenomena suggest the circu- 
lation of elect rifled matter In a magnetic field Ever, 
shed sought rurthor evidence hy pla( Ing tho slit of 
the spectroscope across a spot near the sun’s limb In 
this cose radial velocities In opposite directions should 
he found on opposite sides of the spot Instead of this, 
however. Evershod found numerous and persistent 
Indications of s tangential movement, always directed 
Trom the center of the spot These results were ob- 
tained chiefly with the lines of Iron Possibly both 
movements coexist at 
different levels, the 
whirlwinds In a stra- 
tum of hydrogen, the 
centrifugal flow In me- 
tallic vapors beneath 
Becchl, who discov- 
ered that the dark Unea 
of the solar spectrum 
become bright or re- 
versed In a narrow stra- 
tum at the base of the 
chromosphere daring a 
total eclipse, contended 
that tble reversal could 
be observed at ordinary 
times Hale and Adams 
have confirmed bis view 
by photographing the 
reversed spectrum 
Their succeaa appears 
to be due to the very 
delicate adjustments 
which enabled them to 
keep the slit of the 


tangent to the sun’s 
limb. The wave lengths 
of 1M of tbs Unas were 
measured and ware 
found exactly equal fo 


illll( feet (bare the river. 

TBS IAX-TI WMl. 

1 it appears that ha 


lug dark lines of tha 


data have been collected to allow of a 
and estimate* being made. The owners of the H fi- 
gs nis coal mi nes the BlUeaholm AktliboUg— have. 
In co nseq u ence, resolved to hnlld a furnace with a 
capacity of 11.008 tons of fin* Iron ore per annua. 
When thin furnace has been tested In practice with 
the view of discovering possible teaMs, Me latsatioc 
is te erect atae ether fwnae s * el the mm arte tit 


as erected, in a vertt- 


perfect agreement oenid 
not be expected it aa 
Julius suggested, the bright lines are due to tha light 
of the photosphere, affected by a 


> blacken tight woods make a prsp eret len n| an 
ee of breu, drtaetved la a W* e t wafer, with- 
oames of ehsOae. The tiffed tetri* to Whetted 
l a perfect eetotien la cMatiwd, then sttr ta kwo 
igfert * Mi e«ipM»br 
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▲ Chair of AenmtBtlci ha# boon established at the 
University of Fnrl# by u. BmII Znharoff, and is occu- 
Mad 6 y Prof. Manilla, who baa announced tba pro- 
gramme of hla conn* of teetnrso. The profeaaor be- 
ttna by replying to the critic lam that M Zaharoffa 
endowment would have been employed far more mo- 
rally for the development of aerial navigation If eome 
direct encouragement bad been (Wen to conetructora, 
who are compelled to make very coetly reeearches, or 
to the brave aeronauts who risk tbelr lives In these 
experiments Tbe empiricism which neceeearlly rules 
In tbe beginning of every Industry should now be 
superseded by a methodical and rational Interpreta- 
tion of observed farts. The object of this lecture 
ooorse will be to expound as logically as possible tbe 
results which can fairly be considered as certain. 
Without entering Into very recondite theoretical con- 
siderations, the lectures will still be far from “popu- 
lar" or elementary Finally, the development of the 
special aeronautic library already possessed by tbe 
University, and tbe formation of a collection of small 
models of aeroplanes and dirigible balloons, will sup- 
plement the Instruction given by the lectures. Tbe 
professor will not coniine bis attention to theoretical 
speculations and laboratory researches, but will fol- 
low In detail the experiments of constructors and tbe 
trial flights of avlatora, noting In each case the prog- 
ress achieved and endeavoring to account for tbe 


The Bt iKVTiric Amkhkav offers $100 In three prliea, 
to be awarded to the Inventor who give* the best 

account of how he conceived hie Invention, how ho 

developed It In actual practice, and how be succeeded 
In aelllng It This sum of $100 to be distributed aa 
follows $50 to the bent arrount, $15 to the second 
beet account, $15 to the third beet account. 

There la no limitation as to subject matter of the 
Invention In other words, the Invention may be a 
household utensil, a game, a piece of electrical appar- 
atus, an Improvement In railway construction, a metal 
lurglcal process, etc. The following conditions, how- 
ever, must be observed 

] The invention must be patented 

3 The Inventor must have actually sold hie patent, 
and the Invention must have been commercially lo- 
t reduced 

3 The account of the Inventor's success must not be 
longer than 8no words. 

4 The composition, letter, or artlrle must be type- 
written on one elds of the paper only 

B The Inventor must sign hie offering with a pseu- 
donym, and Inclose it in a sealed envelope, upon which 
the pseudonym la written A second sealed envelope 
must be provided, bearing on the outuldo the pseu- 
donym nnder which the offering Is submitted, and con- 
taining the real name and address of tbe contestant 

6 Contestants must address tholr offerings to Inven- 
tors' Prize Editor, Soikstihc Amkbicax 381 Broad 
way. New York city 

7 The rontost remains open until Augnat 15th, 1910 
Judge* will eelect the eesays which. In their opinion, 
hava won tbe three prizes and give them to tbe Editor 
of the Bcilntifcc Amvruav, who will thereupon open 
the sealed envelopes containing the true names of the 
contestants, and notify the winner* of tbe prlao* 

8 The Editor of the BurvriFit Amend a* has the 
right to publish the prize winning article* or letter* 
is well as those whlcb may not receive prizes 

9 Unsuccessful letters cannot be returned It la 
thereupon urged that the contestants preserve copies 
of tbelr contribution*. 


nMrlsI ■•twrvNbwl Snaur, Mew Yerk, N. Y«t 
nay, 1810 * 

Atmospheric pressure Highest, 80 40; lowest, 88 48, 
mean, *9 98 Temperature Highest, 81; date, 84th, 
lowest, 44, date. Oth, mean of warmeat day, 71, date. 
39th; coolest day. BS.sdats. Oth and Ifith, mean of 
maximum for the month, 87$, mean of minimum, 
68.8, absolute mean, 80 2. normal, 69.8, average dolly 
exoess ram pared with mean of 40 yean, OS Warm- 
est mean temperature of May, 85, la 1880. oddest 
mean, 64, In 1888 Absolute maximum and minimum 
of May for 40 yean, 96 and 34 Average dally exoea 
sine* January lot, 3 4 Precipitation- 1 88; greatest 
In 84 boars, 0 86, date, 80th and flat; average for 
May for 40 yean, 818. Accumulated deficiency since 
January lot, 1 88 Greatest precipitation, 910, In 1908, 
least. 0 33, In 1903 Wind. Prevailing direction, north- 
west, total movement, 8,111 miles, average hourly ve- 
locity, no; maximum velocity. 38 miles par hoar. 
Weatbsr Clear days, 8, partly cloudy, I; cloudy, 14; 
on which 0.01 or more of precipitation occurred, 11. 
Mew relative humidity, 84,1. Dense fog 8th. 9th. 
Mid. totb; thunderstorms 9th. 14th. 31 «t toth Mean 
■* -temperature of Urn spring; II 97, normal, 48 JO. Pr*> 
rtPttaM** rf ti» spring, l*; normal, 10J8. 


<&ovve*p 0 tt&tnct. 


auponov-gxAB miiii two 

To the Editor of tbe 8c merino Amkikur 
Y our article “A Way Out of the Marine Turbine 
Dilemma," in your Issue of the 12th of February 
Places before tbe general reador throughout the world 
on epoch-making Invention There can bo little doubt 
as to Its great value, and any discussion that bostons 
tbe proof thereof mty be welcome 
You refer to the difficulty of ascertaining the actual 
horse-power of a turbine as a factor of uncertainty 
In the calnnlatlou of the elBi lenry of iho combination, 
and suggest that a reliable (beck upon the results 
given Is afforded by computations based on the rise or 
temperature of the oil Hut the best causing this rise 
of temperature Is, at tbe same time, rniumuuteatod to 
the large surrounding masses cjt metal, and the best 
thus taken sway from the oil should be calculated. If 
possible, or allowed far 

There Is another way lesa open to question for meas- 
uring tbe loss of powor due to friction Deuthe driven 
shaft be made the driver at 300 revolution! per minute 
by a reciprocating engine directly coupled thereto, so 
that the pinion shall be driven It will then be easy 
to apply a brake to the pinion shaft, and ascertain tbo 
power transmitted upon a definite basis of comparison 
with tbo power exercised on the other shaft 
The results of such a reciprocal test will not merely 
be "well within reason *' but will convince the world 
They will certainly be most satisfactory, but helow 
an efficiency of 9K r , G Stick klanu 

Perth, Western Australia. 

The Oars Knot In Com of Firs. 

To tbe Editor of the Si u-vriFU Amfskan 

la your Issue of May 28th, page 441, li a figure 

which would be liable to lead to harm It followed In 

cose uf Are The right hand upper llluntrallou shows 
a "granny” knot, which Is a looso or slipping knoL 
The one which should be used Is the “square’ knot. 
In which the end and strnnd both |>ass brloio the loop, 
or both above It, Instead of one above and one below 
aa shown The square knot will not slip 

F H Hall. 

[There can bu no doubt that our correspondent 1 b 



THX COUXCT WAT OF ITlgO 


correct. The "granny 1 knot would be unsafe for tho 
serious use to which It would be subjected In case of 
fire We therefore publish the fnregnlng diagram lu 
order tn correct any liability to mistake — Eiiitob ] 


New I omrCary Theories. 

Neither the cornels seen for the first time In IDO 9, 
nor tbe periodic romets of Perrlne and Wlnnerke 
which reappeared nearly In tbelr computed places, offers 
say special Interest Halley s comet reappeared In the 
position calcinated hy Cowell and Crommeltn It was 
first detected In a photograph made by Wolf, at Heidel- 
berg, on September nth but was subsequently found 
on s plate exposed by Keeling on August 24th Its 
brightness Increased elowly nntll the end of the year 
Its spectrum, first observed In December, sbowod tbe 
absorption bands of nitrogen and cyanogen, with Indi- 
cation* of self luminosity due to incandescent gooes 

Tbe past year la marked especially by tbe remits 
of the retroepectlvo study of the spectroecoplc and 
direct photographs of Morehouse's comet (1908 C>, 
wblcb ws» barely visible to the naked eye This comet 
exhibited govern 1 divergent bright tails accompanied 
by streamers darker than the sky, as If the apace sup 
rounding the onset were filled with luminous matter 
Buboequently, the tails bent and creased, and Melottn 
observed a diminution of brightness at tbe point of 
Intersection, as If one toll absorbed tbe light of the 


otter Several time* the tall appeared to break up 
Into knots, which formed new envelopes and moved 
away from the bead with Increasing velocity Com 
parlsaa of enoceeslve photographs showed that the 
eottpoasd tall opened and closed u If the whole struc- 


ture were rotating about a central axle. Tbe stereo- 
scopic combinations made by Barnard appear to Indi- 
cate tbe presence of tails of helical form, but Barnard 
suggests that this effect may be due to changes of 
form In the Intervals between exposures Crommelln 
observes that tbe apparent rotation of the tolls may 
also be an Illusion It la sufficient to suppose that the 
head rotates slowly and projects parttc lea rapidly in 
a plane which follows the rotation If the tails repre- 
sent the trajectories of particle*, forces emanating 
from the head and from other points must co-operate 
with solar attraction and repulsion The occurrence 
of four successive outbursts of activity suggests the 
Influence of a medium of variable constitution, formed 
by particles ejected by the Bun and mode visible by 
tho passage of comets, cither by electrification or by 
tarrying cometary mailer with them This hypothe- 
sis would explain the presence of cyanogen and cer- 
tain other linen in the spectra of nearly all comets 
On this theory the upparent boundary of a comet's 
tall like that of a flame, would be simply tho locus 
of a change of physical Btatc 

In the spectrum of thlB comet, E (' 1*1< leering found 
six absorption hands corresponding to the principal 
lines of hydrogen At Mendnn and Invlssy a faint con- 
tinuous spectrum Indicating self luminosity, was ob- 
served Deslandres regards the three join of bands 
as doubles, due to the Doppler effect and dedures for 
the cometary matter a veloelty of more than 1,200 
miles per second but the presence of a strong single 
line In nddttlon, leads Campbell and Albrecht to re- 
ject this Interpretation 


The ( arrest Napplrmrat. 

A thoughtful yet popularly written artlrle on Hered- 
ity by Prof W E Castle of Harvard University opens 
the current Bi’pplfmfnt No 1797 The article shows 
that before any serious attempt can be made to Im 
prove the human race considered as an assemblage 
of animals poesc-saed of certain desirable physical and 
IntelleetUBl attributes It Is obvious that we must know 
something nbout heredity In general and how, In par- 
tleular each of the desired ph> steal and Intellectual 
attributes Is produced In bis article, he revlowa 
briefly some of I he problems w hlrh the study of hered 
Ity presents nnd some of the results obtained from 
their consideration — Blr William Crawford concludes 
hla excellent consideration of Irtah linens and their 
manufacture — Shellac or lac Is one of those aids to 
civilization Hlmeit which there has tended to be an 
atmosphere* of mystery and radiance Mr G Clarke 
Nugent removes much of this mystery lu a strictly 
scientific account of shellac and the leu- Industry — 
A Rose’s Instructive, article on how to build a profile 
puppet show Is rone ludud —A critical consideration of 
Ihp Mullet locomotive lu service Is published — The 
chemical regulation of the processes of tho body by 
means of actlvstors, kinases, and hormones Is dis- 
cussed by Prof William H Howell of lohns Hopkins 
University — Mr William E Btark s patter on Measur 
ing Instruments of Long Ago Is concluded— Wn are 
very apt to regard the tall ur an animal os merely “ths 
other end" of the body but Nature seems to have 
early esteemed 'In member highly and to have made 
It her most efficient Instrument of locomotion Many 
curious facts about these uses of lulls are described 
hy Mr James Newton Raskett— Mr W F Denning 
summarizes our knowledge of thp planet Mercury — 
The usual Electrical Notes Engineering Notes and 
Trade Notes will be found In their accustomed places 



The Be ifitifk Amuck an has always mode a prac- 
tice of exposing tho snnres and devices of the patent 
promoter as well ns the rrniidulcnt patent attorney 
Although the subject Is hj no means new to the read- 
ers of the Be triune Auntie an It Is one of whlcb all 
tavontors should be thoroughly Informed Ths Editor 
of the Bcixntific Amkhican would like to receive from 
leaders of this Journal, letters In which they narrate 
their personal experiences with dishonest promoters 
nnd attorneys Ruth letters will be published In due 
course nnd should not only be of Interest In them 
selves but should sorve os a warning, thereby pro- 
tecting others against such snares. 


Antique Siamese Bronx* ( Without Hrouie Powder ) 
— Ibis Is a greenish-black <oatlng, with Inlay of green 
patina Kub chrome green and xlnc white to a green- 
ish white, color with turpentine oil, mix with copal 
varnish and apply to the object, coating the hollow 
portions psiceclally If thore Is rich decoration coal 
tnls all over and dry Now rub green cinnabar 
graphite, and some black pigment In a greenish hla. k 
color with turpentine oil mix with roiisl lacquer and 
rent over all the raised port lone leaving the hollows 
untouched, so that the first layer In the hollow por- 
tion* will have the appearance of copper oxide. 
Glue after drying, with spirit lacquer Handle ths 
brash Just as tn ordinary bronzing 


4&o Scientific Amwkift > ^ 

THE ALBANY -NEW TORK AEROPLANE 

HOW CURTIN COMPETED FOR THE SCIENTIFIC AMERICAN TROPHY AND THE NEW * YORK WORLD PrS 




rho 

wlilih ho ri wrongly do- 
unlcd a prln of 110,000 
Innl sumnnr Tor the per 
Inriimncc of thin feat din- 
ing tin IlndHon Fulton 
u li lii utlon afterward ex 
tindeil the time within 
nlllili If i mild In rninpet 
ul for to Oitobir 10th, 
I 'Hit Only a few weeka 
um> nfti r the exciting 
nt rutiluuo rail of Paulhan 
mid WhlU from isimlnn to 
Mam heeli r Knglaml, for 
the f r iO 000 prize of the 
Uindnn Dally Mall It waa 
deeldi d to amend the 
mica anil permit the mak 
lllg Of tWO stops in lUUll, 
while the lime limit for 
tin eompletlon of the trip 
waa set at 24 hours Aa 
soon aa thn inodlflcatloua 
were announced, Qlenn 1L 


F the three attempts that have 
been maile tu fly from New 
York Ui Allmuy, or tin t uraa, 
the firm two were made laat 
rail by dirigible balloons, and 
were iinameessfiil, while tho 
third attempt was made re- 
cently by an hi roplane, and 
reaiilled In a brilliant prlio- 
winnlug flight 
York World, 


After making a number of flights over take Keuka, 
at Hammonds port, N. T, and landing successfully 
upon the water, Mr Ourtlsa shipped his aeroplane to 
Albany and took a p respecting trip on the • 
front the capital to the metropolis. He f 
tlcally no suitable landing place* on the river benka 
throughout the entire Journey At Poughkeepsie, how- 
ever, a mile back from the east shore, be selected a 
landing place on the farm of Mr W 7. Olll Upon 
reaching New York Mr Curtiss gave notice that he 



Jut before the start at Albany. 


d attempt to win the cash prise of tbeWcrtd aid 

— — r - : — -- -T thb tto* 


lbllng of Ms Upturn. This w 
in a tent pitched upon Van Rensselaer Island, a n 
south of the railroad bridge at Albany. A he a vy 
rain caused delay In assembling the biplane mud kept 
tho aviator from starting on Thursday, May Hth, 
white Friday the flight was impossible of aeoompUsh- 
mrat because of strong 
wind Barly Saturday 
morning Mr. Curtiss want 
to the Island. BverytMng 
we* In readiness for the 
flight, and u . j weather ap- 
peared to b» perfect, bat 
jut m the aviator vu, 
about to start a wind 
sprang up, sad he was 
obliged to again postpone 
his attempt Bonday morn- 
ing dawned bright and 
dear without any signs of 
wind, and after waiting till 
7 A. M. to see If the wind 
would Increase, Mr Cur- 
tiss started three minutes 
thereafter Circling to the 
north so as to pass within 
the dty limits of Albany 
jut below the railroad 
bridge, the aviator headed 
down the river at a CO- 
mile clip against s wind 



The biplane ) taming over Iona Island, the government explosives manufactory. 


Cnrtlss planlsg dews the Hudson at BO miles aa beam. 
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to bsaded toward Nsw 
York at a somewhat slower gait than before, owing 
to the rams sad wind. Daring the balance of tbe 
Journsy, he maintained a height of from BOO to 800 
feet He did not fly as high as during the first part 
since, la passing through the Highlands, be found 
that It was better to fly at a lower elevation Upon 
reaching Newbury Mr. Curtiss could see from the 
smoke that the wind had changed and was blowing 
from the west, or directly across bis course. As tbe 
velocity was not great, however, this did not cause 

Soon after passing Storm King, the 1,580-foot moun- 
tain that Juts out Into the river Just above West 
Point, the daring aviator ssperlenced a sudden down 
draft of air that caused the machine to drop so rap- 
idly that It ssemed to fall away beneath him At the 
game time, It tipped at a sharp angle to one side, 
owing to one end catching more of the downward 
enrrent With great presence of mind Mr Curtiss 
directed hie front horlsontal rudder sharply down 
ward. In order to gain spued by making a dive and 
thus to enable his balancing planes to become effective, 
which, of course, they were not when In a current of 
air traveling perpendicular to them This maneuver 
was successful, and he was able to right the machine 
gave for this once, he had no thrilling experiences 
He passed over Iona Island, near West Point, ns shown 
in one of our photographs, but for the greater part 
of his trip he followed the middle of the river He 
made a practice, however, of keeping to the leeward 
side of the river as much as passible Thus, when 
Peeksklll was reached, and he found that the wind 
had again shifted so that It was blowing from the 
northeast, to crossed over to the Jersey side, and fol 
lowe^ the stream .above Ute. Palisades, When Bpuyten 
Duyvll was reached, noticing what seemed to be a 
smooth, grassy Held, he circled about and retraced his 
course for a short distance in order to land upon It 
He was somewhat amaxed. upon landing, to find that 
what had appeared from fala considerable height to bo 
level ground, was In reality a fairly steep Incline, bo 
that It was nsoeeeary for him to Jump out of his mi 
chine tbe moment It came to a standstill, and to bold 
It from sliding back down the hill Afterward, when 
ssslstanes arrived, he pushed the machine to the top, 
where there was a sharp terrace, and after making a 
■top of over an hour, he started off thle terrace after 
a very abort run. Tbe machine soared off the terrace 
without dropping to any great extent, ehowlng the 
posslbUltlea of starting from a cliff 

Mr Curtiss's second stop wss occasioned by tbe dls 
covery that his lubricating oil was almost gone By 
landing upon the north end of Manhattan Island, he 
would accomplish the flight from -Albany to New York 
with but otM stop, while two were allowed. There- 
fore, so as to make sure of winning the prise, 
he made the short detour and landed at 10 8S A. M - 
one hoar and nine minutes after hla start from Pough 
keeps!® The dls tan 01 covered In this second stage 
was, over the course followed, 53% miles, so that 
the speed wap, 48% miles an hour The remaining 
14 mile* to Osvernor's Island was covered In 22 
mHrttes, tta'WMbd start bring mads at 11 41 A. M . 
and hfa arrival in front of the shed constructed for 
htm Igst fall taking place a few mlnutea after noon 
-On this Hat stags of the flight, Mr Curtiss maintained 
a height of approximately BOu fret He descended rap- 


the sandy stretch of made 
l*ad at a bright of about 
U feet, almost tin hs 
reached tbs' shod. One of 
our jfettocmfafa dhows 
tog s minute or two after 
V lighted. At Upuyten 
i*rm h* toft off tbs two 
*m>*faal Msfa one m> 
tflfleh rifle of tb* maehfes 
MOV Ufa lower plaaa- 
Ifafl thus thOM are put to 

0* « t*e other'' 

grata* WUoh ms 
towns* , 






ir of Oartta machine showing ****** to toep tt afloat sa * 
Itafafa* »u hmtuii nun. 


than those that were actu- 
ally used, which wore 
about 7 inches In dfamo- 
ler snd 7 feet In length 
In several of the photo- 
graphs, showing the bl 
plane In flight, these floats 
can be seen projietliig 
from tbo back of the lower 
piano Together with the 
air Inflated bag Btreli In d 
along the lower nintior, 
udders, etr they had sufficient buoy 

ancy to keep the machine 
from sinking should Mr Curtiss have been compelled 
to alight In the Hudson An examination or Ills inn 
rhino showed that fhc oil tank had turning 11 leak 
amt had he not had an Indicating gage constantly ls-- 
fors him he would not have known that bin supply 
was rapidly diminishing, and thus he might hnvc bad 
his motor sol/ 

Tbe biplane with which Mr CurLIits act-ompllshed 
his epoch-making flight Is very similar to the machine 
with which he won the Bennett Cup last fall at 
Rhelms. It differs from the latter In haring some- 
what larger rudders snd balancing planes, and also 
In tbe extension of the upper plane 30 Indus bujond 
tbo lower piano at carh end of the machine This 
differential plane Idea was flrst tried a short time ago 
by Htnry Far man, and was embodied In the machine 
used by Paulhan In his flight from Ixmdnu to Man 
cheater It tends to give the aeroplane a certain 
amount of Inherent transverse stability The total 
supporting surface In the main planes Is 236 eqipire 
feet, and thu weight of tho machine complete Is 950 
pounds Including avlntur fuil and ell As a re- 
sult of this the weight carried por sunup foot 
uf supporting Burfsec la 4 02 pounds This means 
that the marhlue must travel at a speed of 
40 miles an hour alung the ground Ik fore ll will 
lift In ordc r to attain this Hpecd, a powerful 8-cylln 
der motor of 10 horse-|iower Is used The 7 Toot dlam 
oter, 8 fool pitch propeller mounted upon the engine 
crankshaft makea 1,100 R 1* M while the machine Is 
In flight, and gives a pull, when the machine Is held 
stationary on the ground, of over 300 icounds This 
Is, we believe somewhat better than the thrust ob- 
tained from the Gnome fiO-horee-pow er motor iibciI by 
Farman and others In their uernplsnes 
The longest flight which Mr Curtiss had formerly 
made with his new biplane waa a flight or 38 minutes 
duration above I-Ake Kcuka at Ilammondsport, N Y , 
In his try-outs of the machine The greatest care was 
taken In re-assembling the machine at Van Rensselaer 
Island, to see that all nuts were proiccrly washered, 
cotter pinned, and covered with varnish, so that they 
would not work looeo Borne Idea of the strains that 
must be undergone by a machine In flight ran be had 
when one learns that Mr Curtiss’s biplane was sud 
denly dropped 40 to 50 feet while In flight, by tho 
downward current of air mentioned, and then quickly 
made to support Itself again by a dive of considerably 
greater length One reason for the success that tho 
Curtiss machine has met with Is undoubtedly tho neat 
and strong manner In which It Is put tngilaer There 
are no bent struts and loose guy wires, such as we 
have noted In one of the well known foreign biplanes 
that was recently brought to thin country, but every 
thing Is put together In s thoroughly workmanlike 
manner, and consequently there have been no accl 
dints 

In making his great flight, Mr Curtiss also com 
peted for tbs fli ikntihc Am ran an Trophy, which Is to 
be awarded this year for the longest croas-country 
flight The first record for 1910 therefore stands at 
74 % miles but It Is probable that this will bo length 
ened considerably before the end of the year 
The average speed made by Mr Curtiss from start 
to finish of bis flight from Albany to Manhattan Island 
— t distance over tbe course followed of 128 miles— was 
5U% miles an hour Including the Anal leg of 14% 
miles from 207tb Street and the Hudson River to 
Governors Island (142% 
miles) this average falls 
to 49 14 miles an hour The 
actual air lino distance be- 
tween the starling and 
finishing points Is 1 1A 34 
miles, so that using this 
as a bails, the average 
speed from point to point 
was but 47 01 milofl an 
hour, which Ih the same ns 
Mr Curtlsa averagid In 
the Bennett Cup race nt 
Rhelms. As he no dnuht 
rovered mon. than 13A 1 1 
miles, II seems his new 
machine Ih fasti r than the 
Rhelms racer with which 
Hamilton Is making flights 
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One of Uin most remarkable demonstrations of the 
possIblllilHH or ‘ wireless lias been made In l-ondon 
last month, when Mr Thomas Hajmond Phillips a 
Liverpool engineer, .ondii.li'd a writs or experiments 
on a small stale with a dlrlKlblu balloon entirely 
manipulated and tontrolltil fiom the earth Theae 
tests were made si (he Hippodrome one of iMidoa'a 
larKost i healers Mr Phillips employed a dirigible on 
the lints Of till Zeppelin but only 20 feet long The 
nitHltl ininpit ti weighed about ten pounds and the 
aeroslnt was tilled with hydrogen 
During the demonstration the Inventor stood on the 
Binge 0 r the tlualor while his machine maneuvered 
shout ovt r tin uudltorlum He had by his side a key- 
board Hiimethlng like that or a lyixiwrlter but rather 
larger, and In reality tumpoaed or a number ot puah 
awltihes, above this was a small Iranamltttr similar 
to that used In ordinary wireless telegraphy Dy 
inertly pressing tilt keys Mr 1’hllllpB showed that ho 
tould make Ills dirigible do anything he liked Ho 
would press a awllth ovt r and the mathlne would 
promptly rise, the situation of another key would 
prudiuc a tliatint forward and batkward motion 
whs also obtained with perfect certainly aa well aa 
tin ular HlglilH mid poInHo-itolut 
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SUCCESSFUL KSM3VEI AM HEMMSTIATM 
OF A SAFE KAVUE1THAN-A1K FLUNG MA- 
CHINE EQUIPPED WIFI MAKE THAN ME 
MOTAK ANi MME THAN ME PMFELUt. 

The fac -simile lettar of Mr Edwin Gould, printed 
on this page, In which 115,000 1* offered for tha beat 
successful heavier-than-alr flying machine, drlvan by 
more than one motor and one propeller, (peaks for It- 
self It may be pointed out, however, that Ur Gould, 
In offering hla prise, has been moved by other con- 
siderations than those lnvolvod In a sporting contest. 
Hat as, long-distance flights, speed tests, and other 
record breaking performances, have no doubt done 
much to bring the flying machine prominently before 
the public, but It must be admitted that, besides whet- 
ting tho natural human appetite for competition and 
driving home the truth that the flying machine is 
destined to play an Important part In future human 
affairs, such contests aid the art but little 
It la Mr Gould’s primary Intention to further aero- 
naulli Invention and with that end In view ha offers 
a prize not for the fastest flying machine, hot for a 
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MM* woe Bus. 
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tlsUcal results of pool* measurements and daily 
and kmsKxmtiBaed observations, and they do net 
accept the physical theories advanced until after a 
long period of probation. Even data which hare been 



from criticism Thus, the elements of tha sun’s rota- 
tion determined by Carrington fifty years ago, which 
an still used in the reduction of tha photographs 
taken dally at the Bngtleh observatories. have been 
called Into Question. Turner has examined the meas- 
urements mads by Peters between 1860 and 1187. 
which All tha gap between Carrington ’i wort and tha 
Greenwich photographs. He reaches the surprising 
sun spots of the northern and 
ee revolve about two different 
which make with each other an angle of 6 min- 
utes,. The spots appear to be affected by a general 
drift wblch changed direction about 1888. 

The hypothesis of a planetary Influence on sun 
■pots has been often discussed and generally rejected 
In Its favor, however, may be olted the proved (act 
that the last maximum in the 
number of spots which was an- 
nounced for 1805, was delayed 
nearly two years, and that this 
retardation had been predicted by 
Brown as a conseqnenoe of the 
motions of Jupltor and Batura 
The solar activity gradually de- 


ported Nevertheless, a group of 
spots remained visible from No- 
vember, 1908 to April. 1909 The 
group which appeared In Beptem 
her 1908, was found to be con- 
nected with a violent magnetic 
Lookyer’s photographs 
made with the spcctrobellograph, 
show that the principal spot was 
gradually obliterated by clouds of 
calcium which exhibited a cyclonic 
structure thirty hours before the 
maximum of magnetic dlaturb- 
Mftchle Smith observed that 
an extraordinary outburst of activ- 
ity In the same spot was quickly 
followed by violent and prolonged 
agitation of the magnetic needle 
This group of spots affected the 
earth’s magnetism In four suc- 
cessive revolutions, In two of 
which It prodneed two disturb- 
ances at Intervals of five days 
This feet suggests the Influence 
two limited and divergent 
beams analogous to the double 
tails of certain comets. 

The tendency to recurrence at 
Intervals of 2T or 28 days, la well 
established for magnetic itorma 
>rn The question has 
been asked whether other terres- 
trial phenomena do not similarly 
show the influence of the sun’s 
rotation From the records of 
cyclones In the Indian Ocean, 
Maunder finds that an Interval of 
28 days la of common occurrence 
The first results of the total 
ecl'pse of 1908 have been pub- 


balnnceil rh lu be approximately equal In weight to 
the air It displaces consequently, when tho horizontal 
propellent arc not working It neither rises nor falls, 
hut tuu be made to ascend or iliaccml bv putting them 
In motion TIiiih by using one vertical propeller anil 
the horizontal ones I he niaihlnc can be caused to move 
In a spiral path, anil bj tutting out the vertical screws 
II i an be rundo to rlBe straight up 

The Hwltriios whereby the mathlne la controlled 
alter the wave length of tin clcitrhlty produced at 
the Irananiltlor, all the cobi n r switches on the air- 
ship being timed to different wave lengths. 

The deimiiinlrallona hate been bo successful that the 
British War Offlu- have Investigated the matter, and 
It la understood that they have taken the luventlou 
np At any rale tilnlx with a full sized machine are 
shortly to b« made and If these are successful tho 
Invention will be bought i» the government Tho 
dimensions of the full sized war mathlne will be 60 
feet long and 6 feet In diameter, and It will be capable 
of carrying nearly a couple of hundredweight of ex- 
plosives while IU radius or artlon will bo well over 
100 miles Its speed will he about thirty milaa per 


talncd before a flying machine can over become evei 
n popular velihie of pleasure, and the attainment o 
safety Is the chief object whlcb Mr Gould has In view 
The conditions which will govern the novel c 
which will be Inaugurated by Mr Gould's 
offer have not been decided upon as yet They i 
require deliberation It Is hardly likely that we sh 
ha able to publlah them for three or four weeks, 
the meanwhile, tho Editor will gladly consider a 
suggestion* which the reader* of this journal a 
make so that condition! may be drawn whUh wtU 
fair and which will beat serve the object of the pri 


ate epochs, of great extent In the middle latitudes, 
but that It was distinguished by certain features from 
all previously obeerved < 


The United States during February produced pig 
Iron at a rate which equated 31,850,000 gross tons 
per annum During January the rate waa stout 81.- 
040,000 tons, tad fit December about 81,480,000 tens. 


K luetic energy la the power stored In a moving ob- 
ject whlrh keeps It In motion By way of Illustration, 
conceive a railway train rushing along a straight, level 
stretch of track, the train being driven to Its power 
limit ir tho source of power, say the steam pressure, 
is now suddenly removed by c toeing tha throttle, the 
train will continue to ran or “roast, “ tqr a long dis- 
tance, doe to Its kinetic energy, gradually reducing In 
speed until the energy is exhausted tad the train 


alders H Is qnaetlonable whether t 
will be maintained during March, since tha daily ca- 
pacity of coke and anthracite turnaoee in use at tha 
beginning of the month was 84,884 tons, whereas tha 
dally rate of production for February was 16,411 toes. 

‘It la hard to realise, " the journal remarks, “that In 
February the production was more than 40 per cent 
above that of February of last year, and nearly ,» 1/1 
times that of February two Fears ago, and yet Oat 
so little metal Is pressing on Op market. „ „ . Jt 
m not nrpr bring that a tflmMon 1* raised o* AM 
ttg of Uta eoratryto Am* pig l#tm *t tJte 
rata Urooghon* the ysar-“. t > - *^7 V 
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DR. ROBERT KOCH. THE FATHER OF PREVENTIVE MEDICINE 


BY JOHN Bw HUBER, A. M, M. D. 


tn Robert Koet died on Hay 17th Hat To estimate 
the value a t hi* work, we moot consider how humanity 
mitered from dtsesae before his time 

Before the beneficent Inoculations of Jenner, epi- 
demics of ■nallpos devastated rut reglena, decimating 
cities and wiping oat whole towns and villages. Nearly 
every wayfarer one met was a pock-marked survivor 
The dreadful history of the bubonic plague is lost In 
the mists of antiquity To go no further back— an 
epidemic of It was the last of those seven plagues that 
aflUcted Egypt. Those 60,000 Israelites and Philis- 
tines at Beth-ghemeah, and those 70,000 others were 
destroyed by the microscopic Bad tttu pestle Before 
and since the Trojan war (In which this germ did Its 
greatest execution), throughout the middle ape, and 
indeed up to our time, scores 
of epidemics of the bubonic 
plague have wrought ghastly 
havoc One of these, the 
Black Death of the fourteenth 
oentury, destroyed most mis- 
erably (so Gibbon computed) 
one-fourth the population of 
the then known world 

Malaria, though not ao 
death-dealing an agency, haa 
nevertheless dreadfully affect- 
ed the morale of humankind 
To cite but the one faletorlc 
Instance given by W H I 
Jones of Cambridge As Is 
so often the case In history, 
the conquering Greeks under 
Alexander were conquered by 
the India they Invaded, and 
Its weapon was one much 
more potent than the sword— 
tt was the microscopic ma- 
laria plasmodlum Upon Its 
inroads the Greeks began to 
"loae much of tbelr Intellec- 
tual vigor and manly 
strength " 

Consider Anally tubercu 
losls — consumption — which 
has probably always afflicted 
mankind At any rate Hip- 
pocrates twenty two centuries 
ago. wrote of It as the disease 
whloh above all others caused 
the most suffering and the 
greatest number of deaths 
The dreadful Infections here 
mentioned, though more gruu- 
somely picturesque In their 
ravages, have been dwarfed 
by consumption In the nine- 
teenth century fourteen mil 
Hone died In war. by bullet 
and steel and camp diseases, 
during the eame period thir- 
ty millions succumbed to 
consumption From time Im- 
memorial every third o r 
fourth adult— In some com- 
munities every other adult — 
hoe succumbed to Insidious 
phthisis 7b whites have In- 
troduced this disease among 
negro "brethren,” who die of 
It In greater numbers than 
w« do, and qmong our Indian 
“wards" who are tut disap- 
pearing by reason of our tn* 
bereulosls, aided and abetted by oar “fire water ” Who 
hu oot, either In his family or among his friends, had 
to endure some experience of the "Great White 
PlagW? Think of ttl Between adoleaoenoe and the 
Ofty-Afth year, In those yean when young men and 
young women contemplate marriage, whan wives 
should be strong to rear their children, when has ban da 
should be strong to maintain their bomee, whan we 
should he strong to do the world’s work. In thou 
most precious yean tubenmlosis bu throughout the 
oaturtas besn claiming rrery third or fourth Of our 
race Consider how often the wage earner has first 
apocumbed; and how, through the many months and 
the yearn of this chronic d i sease, Us family most 
endnro the privations imposed by K, and oftentimes 
I* tarn themselves become tin victim*. Th* world, 

of the untimely saerlfioe of men and women of genius 
k taberecJoeia, "death’s direct door to most hard 
fCOdanta, ditto*#, phyxWsna, philosopher*, deep to* 
ts reUgtou." tuberenMs hs* ever hem 
ftmat t* groat a devastating goafel and oenomlo 


factor as It had boon a death dealing Infection, every 
year our nation alone has been sustaining by reason 
of it a monetary loss of more than a thousand 
millions of dollars. 

Reflect upon all these things, and then torn the 
mind to the year of Koch's birth— 1843 In that year 
Pasteur entered the university 

And let us premise here that In science great names 
are landmarks, and the owners of these names have 
traversed and gleaned In the fields where many a 
devoted and now forgotten laborer bae delved and 
town and perhaps sweated blood tt abould Indeed be 
a comfortable observation that In science at least no 
man works In vain Full many a one hu given his 
whole life to establishing a foot, or Indeed only an 



of the earth, Koch clearly demonstrated how this 
business waa to be gone about 
When Koch was seventeen ho persuaded bla father 
to get him a microscope Puaaesaed or this moat 
congenial companion, he set about perfecting other 
technical means of Investigation For even genius 
cannot work effectively without good tools After at 
tajnlng bla doctorate In medicine be became a simple 
country doctor, utilizing the time which- -mournful to 
relate— every beginner In practice baa a plenty, In 
scientific study experimentation research, and writ 
lng In those years he laid all the foundation of hla 
future greatness. At that time he was not enrolled 
In any world-famoua Institution, nor had he millions 
at hla back Buoh aids to Success are not to be 
decried, yet It is nmailng 
how frequently genius, burn 
lng unquenchably In the serv- 
ice of humankind has man 
aged to get along w it huu t 
them, bow they never avail 
at all tn the absence of the 
right man. 

But soon the German gov 

Kotba writings. That gov 
eminent reiogntaes good 


lty. It ongnged Koth In tte 
service 

It 1R82 came hla truly 
epochal dlacoury of the 
tubercle baclllua, the eaaen 


anil tuberculosis propaganda 
which has slnre been no sue- 
icaafully waging Upon this 
foundation were preventive 
ineuHurei Intelligently formu 
laird and with wonderful re- 
sult up to onr day In Prua 
Bla (Koiha own country) the 
■ nnsnmptlon mortality haa 
been reduced forty per cent. 
In Boston, forty five per cent. 
In New York (lty fifty per 


Item to a tact, hla Industry unrecognised, ridicule and 
even persecution oftentimes bis only compensation, llv 
lng perhaps In the pltlfuleat destitution, yet bis life 
and his works have been absolutely essential to the 
universal scheme There Is the human unit, and 
there Is the welfare and the very existence of the race, 
which latter were Impossible without the self sbnegst 
lng labors of the Individual 
Nor does It In ally wise detract from the gratitude 
due the great man, that he had profited by the labors 
of others, adding what he can of hla own, scrutlnlitng 
every detailed datum In the whole fabric permeating 
and illuminating It with hi* own mind, and extracting 
from the mass the mighty deductions of genius Thus 
did Jennets Inoculations, upon the principle of fight 
lng firs with Ore, make dear th* way for Davalne end 
Lister and Pasteur, upon whose substructure Koch 
built These latter developed the germ theory of dis- 
ease, Koch made of this theory the science of bac- 
teriology, whloh Is to-day th* most potent factor In 
dvtliiaUos. Pasteur declared tt to be within human 
poser to banish all parasitic diseases from the tarn 


or 110141 And It Ib being 
confidently predicted on the 
basis of the prophylaxis thus 


turtns all but eliminated from 
human experience Koch 
elaborated carious tubnnu 
line diagnostic of tubercu- 
losis, their curative proper 
ties have unfortunately 
proved disappointing yet 
they were the baala of the 
wondi rfully effective anti 
toxins of diphtheria, tetanus 
(the most agonizing of all 
diseases of whli h formerly 
nearly all the sufferers died) 
meningitis pneumonia, and 
other dreadful Infections 
And Koch a achievements 
In tuberculosis were only a 
part of bis service to mankind In 1881 he dlseovercd 
the cholera baclllua which Is responsible for that 
disease In the Investigation of other world scourges— 
cancer bubonic plague septicaemia < blood poisoning), 
trypanosomiasis cattle plague, anthrax malaria — 
Koch’s part haa been most vital, either as discoverer 
or as originator or developer of prophylaxis and cure 
tlve methods 

He showed bow malaria could be absolutely van 
quished by stamping It out of the Inland of Brlen In 
the Adriatic, under commission of the Austrian gnv 
prnment In Hambay be studied the bubonic plague 
at first hand When long past threescore ho repaired 
to a dosolate Island In Victoria, Nyanza hla only while 
companion being an army surgeon and tbroughniii 
tbe whole of eighteen month* they tugnther saw hut 
three other whites A rough canoe, hewn out of a 
■Ingle log, waa their only means of communication 
with the mainland There Koch discovered the croco- 
dile's blood to form tbe chief nourishment of the 
tsetse fly, the blood-sucking Insect that transfers the 
(Co* eluded on page 490 1 
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The Collection and Preservation of Moths. 


Tho mast beautiful mem- 
bers of that very large «00- 
loglial ilaea termed In 
sot* are bulterflle* and 
nielhs neeauae of their 
beauty they have always 




a at 


Irnllon from collectors 
inline and old Many 
have atarted to gather 
I liege inaeolH, but becauae 
nf ln< k of the knowledge 
of how lo preserve them 
their so-called collection* 
have Hpolled, and the spi < I 
tnuna have beioinn broken 
and moth eaten In tho 
following words 1 shall en 
deavor to describe, with 
out the use of scientific 
terms a method In which 
to premrve their raptures, 
anil whlrh gives auch 
pleasing results that the 
finished labor will be a 
source of enjoyment hotli 
to the collector and hi* 
friends 

The sped mens must be 
caught before being pro 
served therefore, It will 
be moat convenient to I* 
gin with a description of 
Mio primary requisite for 
this work 

Tho Net — The frame or 
rim of tho net is eaally 
made from a piece of Iron 
or telegraph wire ahout 
forty-two Imhee long This 
wire Is bent In tho form 
of a loop, leaving two 
straight Bids, each about 
four Inches long. In tb« 
mtnner shown In the lllos 
(ration t Some sort of 
rod must then be secured, 
to serve as a handle A 
broom handle answers this 
purposs very well, but a 
rod about an Inrh In diam- 
eter and five feet long can 
be procured at any lumber 
yard for a few centa. 
Through this rod about 
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netting Is rather coarse 
and should, not ha used, 
as It scratches the wings 
of tho Insects. The lag. 
should bs about twenty 
Inches deep and the hot 
tom rounded u In Fig. I 
It may than be attached to 
tbs rim by means of tape 
How to Kill the Inoect 
—When the insect Is flub 
taring in the net, th* ques- 
tion arises bow to kill It 
painlessly and quickly 
This may b* accomplished 
in several ways. Most col 
lectors ns* a cyanide bot- 
tle, which Is prepared to 
the following manner In 
to a wide-mouthed glass 
are placod a tow lumps of 
cyanide or potassium Up- 
on there la poured plaster 
of Pari* to th* depth of 
one Inch When tho plas- 
ter la dry the bottle Is' 
tightly corked, and must 


body of the Insect Is gently 
hold between the thumb 
and Index Anger (7) and 
a drop of chloroform Is 
dropped upon Its head 
from a vial carried to the 
pocket The insect im 
mediately stops Its flutter- 
ing and may tben he taken 
from tho net and planed 
(Cost tawed on pope «W.) 


BERTILLON AND THt BURGLAR’S “JIMMY” 


The police officer or magistrate engaged In the eluci- 
dation of a crime, endeavors to collect as many exact 
faita a* poealblc and the more methodically he seeks 
verifies and gives a logical grouping to his 
the greater Is his < banco of discovering the true cause 
and the perpetrator of Ibe crime 
M Bertlllon, the celebrated thief of the antbropo- 


BY JACQUES BOYER 

raotrlr eervloe of the French police, has recently In- 
vented a dynamometer or special character, which 
will facilitate Judicial Investigations by furnishing 
of the muscular efforts which 
are manifested in the violent entry Into a house, room, 
or desk, and by making It possible to reproduce tbe 
traces of hi* work which tbe burglar has left on doors 


and article* of furniture The apparatus oonststs of 
a steel frame, which la attached by screws to a wooden 
table It contains a lower plate which can move for- 
ward and back, two lateral uprights stlffaned by eurred 
braces, and a erore piece of steel attached by strong 
bolts to the tops of these post*. This frame carries 
{Concluded on pope 40/ ) 
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OM 0 1 ths Chief drawbacks of the |U kitchen range 


e tbta trouble. The tooom penring lUtu- 
w ham each e heetsr c*n cully be made 
■M eeanoctad et a very emaU ozpenae It wlU only 
grin a tew minutes to heat enough water for a bath 
Or for waablag dlabee or clothes. Aa the hot water 
rim and stays at the top of the boiler until drawn 
Off at the fauoet It lg'pot'neeesaary to heat aU the 
water In the boiler, aa la the caae when It la connected 
with the kitchen range In the canal way, but only 
aooh amoont aa may be required for the time being 
Um boater aa lUuatrated In the vertical section. Fig 1, 
and croaa section. Fig. 2, consists of a oopper coll, In- 
oloaod In a casing, with a gas burner In the center of 
the coll, and It la connected to the kitchen boiler at 
the top and bottom. Tbe gas burner can be made 
with or without a primer or lighter It can alio be 
connected with a self-lighter to bo operated with a 
push button in the usual way 
Take ah ordinary tinned copper tube about one Inch 


inches from each end to flatten the pipe, until It la 
14 Inch In thickness. After this, make a wooden cen- 
ter, say • Inches In diameter, with one end tapering 
or rather rounded off. One end of the tube la now 
fastened to this wooden center and the flat pipe is 
wound around the same, formlLg a close helix. Tbe 


tbe wooden center by hammering it Into place with 
the mallet, until the colls begin to close up, leaving 
enough apace for the spent gaaea to pass out. Tbe 
end matt of couree be made straight and In ths cen- 
ter SO that It will enter the central hots In the caging 
or eovar which la to be connected to ths boiler 

After the coil Is made Into the reqnlTed shape, the 
■toppers in the ends are removed, and the aand made 
to run out by turning the coll aronnd and tapping It 
lightly with tbe mallet It may then be oonneoted to 
a faucet and washed out with wster The Iowst end 
of tbs coll may be bent at any antfe to inlt local 
conditions 

The externally threaded end of an ordinary H-lnch 
union Is now slipped over the end of the coll which Is 
peened over, say about 3/l« Inch, forming a flange 
which serves to connect the oopper tube and Iran 
pipe with the ordinary union- (Bee Fig. 4.). This 


SdftOttfte American 

The burner is made out of an ordinary nipple, with 
cup* on each end- U ths nipple an drilled a number 
of small holes. Inside the nipple Is a small Iron 
cyllader with oonieal bottom, and provided with a 
null flange at Its upper and, where It Is fastened 
between the end of the nipple and tbe cap The object 
at this cylinder is to partly fill up the inside of the 
hippie, leaving a small annular space for the gas and 
sir to pass up and out through the small holes la tho 
nipple. To tbe lower bead of the casing Is fastened 
an ordinary air regulator, Into which the gas pipe Is 
■soured, forming an ordinary Bunsen burner 



flu an rui raws or uu roi otrmgo a 

OCTOATI KTUMI. 


The main feature of this heater Is to Introduce tho 
water In a very tbln, circular sheet surrounding tho 
central heater It will now be seen that when the 
gas Is lighted tbe water In the flat coll becomes hot 
and starts to circulate around the Are up the spiral 
course to the top of the boiler The temiierature of the 
water may be regulated by Inserting a valve below 
the ooll. but for ordinary use this Is not necessary 
Fig 1 shows the complete beater connected up to a 
kitchen boiler with a vent plpu for the spent gases 
connected to ths chimney 
Fig. fi shows bow tbe beater may be fitted up with 
a primer, or starter for the gas, wblih Is merely a 
small Independent Bunsen burner, connected below 
the regular mixing tube This burner Is first lighted, 
the flame will shoot up Into the hoater, the ordinary 
gaa-oock la then turned on and the gas Ignited, when 
the primer may be turned off. This is only a matter 
Of eoovwnienee la starting the big bonier, as a match 
or a tape'' will do the nmo thing 
Fig 6 shows a system In witch the heater proper 
Is located In the basement and the supply pipe. Instead 
of being connected to the boiler or storage tank. Is 
controlled Independently from each floor jTho heater 
la equipped with an electric solf-llghtiy^ppsratua. 
such as may be purchased In tbo mar4^_ tu ordi- 

nary "off and on" posh button Is placed at each floor, 
near, or It may be oonsected to tho water rauccL The 
apparatus Is quite simple, it Is only necessary to push 
a button, which will ignite the gas In tho heater, and 
then open the faucet Tbe cold water In -the pipe 
will run out of course, before tho hot water 
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makes tta appearance Ths temperature of the water 
can be regulated by the faucet That la to say, the 
greater the heat desired, the smaller should be the 


button te pushed, which cuts off the gas and puts out 
the ire tn the beater, and the fauoet is closed This 
operat i on may be repeated any time hot water Is 
wanted. U eold water Is wanted. It is only neceerary 
to tun on ths fauoet, without starting the Are Thus 
hot or ooid water may be drawn tram tho same fauoet 


Some tltae ago the writer had om salon to mako a 
pair of laps for grinding telescope lenses, and as this 
calls for very accurate work In order to get a true 
curve. It became necessary to make the attachment* 
which arc here described In this clan of work It Is 
Imperative that the utmost care be given tho construL 
tlon of tho several parts, as upon the accuracy of the 
measurements and nicety of lit depend the quality 
of tho finished product There must be no lost motion 
anywhere, aa this would mean chatter marks on the 
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surface or the work. For this reason It is better to 
uao taper pins or bolls as these will Insure a close 
fitting Joint, and the extra trouble will lie more then 
repaid The rigidity of the radius bar la of vital lm 
iwrtance, it Is fsr better (o have It too heavy than too 
light Nothing Is better than a good <ust Iron bur, 
foil It Is less apt to spring than steal For radii or IS 
to 24 Inches, a bar % by 1>A inch croes-te'i lion Is none 
loo heavy, while for radii of 24 to l(> Indies % 
by 2 Inches Is or aboot tho proper proportion 

Figs 1 and 2 show front and plan views respectively 
of the conenvo attachment The radius block a Is 
bored to make a close fit on tho uoao of the tall-stock 
spindle, anil Is provided with a tightening strew b 
for binding (he block securely In place It will be 
observed that the block Is split where tbe tightening 
screw works The lugs or ears which reeelve the 
radius bar < arc now finished on the Inside, and tbo 
holes, for the pill or bolt d arc drilled Care should 
be used In get these holee directly In lino with tho 
dead rente r, It may appear that a slight variation one 
way or tho other may be of no account, but It Is A 
good mechanic always adheres to the rule “Anything 
wort*, doing Bt all Is worth doing well The block 
C la secured In any suitable manner to the tool post 
slide Aa this part or various makes of lathes differs 
It Is Impossible to give a form of block to fit all but 
any good mechanic can devise means for securing one 
to his lathe Regarding the radius bar i Jill le can be 
said except tho siwclng of the holes On tho accu 
racy of this depends wholly the accuracy of tho curve 
of the port machined Fig 2 shows the tool on a 
Una with the center, tn which position It Is set before 
starting to c ut. Tbo tall stoc k Is now clamiied In post 
tlon, while the lathe carriage should be free to move 
back and forth on tbe ways Aa the tool post slide Is 
drawn toward the operator (he carriage will be tlrnwn 
back, causing (lie ■ titling tool to describe an art the 
radius or which Ih equal to the distance between the 
centers Of tbe holes In the radius bar The tool Is ft d 

to the work by turning the hand wheel of the tall 

stork strew while the cross feed Is accomplished tn 

the ueiiul manner 

Figs 3 tend 1 represent tho device for turning concex 
surfaces, which Is somewhat more t ompllcated than 
tho mechanism described above Tbe radlUB bar used 
for concave work t an be used here but all of the other 
parts must bo made especially for tbe purpose The 
block a must be planed and fitted to tbe Inner ways 
of the lotbo and mounted In suth a manner that It 

tan move freely backward and forward The glide d 

which carries the cross-slide blotk if 1 Is securely bolted 

to the lathe bed Bolted to the sliding block d' Is the 

bearing d* to which Is secured the forward end or 
radlna bar e On tbo upper side of block d 1 Is a roller 
which runs In the slot In block b tho latter being 
•soured to tbe tool post carriage The lathe carriage 
and block a are rigidly connected by means of the bar 
c, the front end of which may be boltod to the bridge 
webs as shown by tbe dotted lines The operation la 
as follows, bearing In mind that slide d Is rigidly 
secured to tbe bed As the tool post silde or cross slide 
Is fed forward, the sliding block d 1 Is carried with It 
by means of the slotted block b and roller / As slid 
log block d' advances carrying with It the forward end 
of radius bar r, It becomes apparent that block a must 
move backward, and as tbls block and lathe carriage 
are rigidly connected by bar c the lathe carriage will 
be carried with It, the result being that the tool Is 
caused to move In s reversed are. It might bo well 
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to atate that in order to avoid resetting. It la a good 
plan to have the blank which la to be machined cast 
with a convex tare of about the nmi' <urve as It 
should be when ilnlabetl If this is not done or wa 
wish to use flat dinks of cold-rolled steel or othor 
metal. It will be necessary to move tbe tutting tool 
forward after each tut 


A SAFETY OIL OAIf 

When oiling tlmtrhul mai hlnery, It la always advis- 
able to safeguard yourself against accidental shock, 
I'siss lolly nhtn currents of high tension are being 

tup 

OIL OAK WITH IWSU1ATEJ) TIP 

generated It frequently happens when an ordinary 
long-Hpoul ran Is employed for oiling dynamos that a 
severe shock Is received by tbo oiler, resulting 
sometimes In death Si veral years ago the writer in 
vented hu oil can that was perfectly safe under all 
urdluary conditions of use Owing to the extreme 
simplicity of tbe design any one possessing ordinary 
mechanical ability can convert nn ordinary oiler 
either of the vertical or bnrlrontal kind, into a safety 
ollor Cut the spout in the middle and solder upon 
each end a piece or lirnss tubing having either an ex- 
ternal or Internal thrend cut Kit thereon a coupling 
aleeve mado of Insulating material aa shown in the 
sectional view The Insulator can be made out of 
either hard rubber or vulcanized fiber turned in the 
lathe, with a milled center to admit of a firm grip 
when arrowing or unscrewing tbe parts. Since oil la 
an Insulator, no current can get past the coupling 
sleeve to the oiler’s hand 


IgSTAHTAHEOUB WATXB BXATIB. 

ar usouiis s caul 

The old proverb, ‘ A watc hed kettle never bolls.’' 
does not apply to the water heater shown in the accom- 
panying illustration because hot or even boiling water 
can be drawn from it, the Instant It is put Into opera- 
ilon It Is made from an ordinary copper funnel and 

The copper funnel should preferably be tinned on 
the outside To the water supply pipe la attached a 
valve for the regulation of the flow of water To this 
valve la Kited a short nipple and nn ordinary too fit- 
ting One end of the arm of the tee la fitted with an 
ordinary plug which la laired and reamod out to fit 
the small end of the funnel and the end of same Is 
tnmed over with a small hammer and soldered to the 
plug I’ho other end of the tee la filed to fit very 
closely to the outside uf the funnel, leaving, however, 
u slight annular opening which may be regulated by 
rc rowing the plug In or out, so that when the water 
U turned on It will Dow In an even thin shoot over 
l lie runnel 

Inside, the funnel Is an ordinary gas burner, sooh 



HOKUMS! IgSTABTAHKOUS WATXB EIATXB. 

as may be purchased for ten cents Thin burner Is 
co nose ted to the gas supply in the usual manner It 
will be noticed by referring to the Illustration that 
the funnel In In an Inverted poeltlon The lower part 
of tbe funnel Is surrounded by an ordinary cake mold, 
with the Inside cone partly cut off Thla tin forms a 
basin for the hot water which mny be drawn oil with 
an ordinary fa nest soldered to the cake tin, or It mny 
bn ran off aa the water heats. It will now be teen 
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that when the gas la lighted the funnel beeomes hot 
at once, and when tbe water la turned on It la toread 
through the narrow opening between the tee and the 
funnel In a nalform thin sheet which spreads over the 
funnel and becomes hot as It Bows down. Almost any 
degree of heat may bo obtained by regulating the Sow 
of water with the valve. The spent gases from the 
gas burner pane up through the funnel end out to the 
atmosphere. Borne arrangement may be made to con- 
nect tbe water and gas valves so that they will be 
turned on simultaneously, thus obviating the danger 
of overheating the funnel 


A simple method of rigging a steam box for boat 
work Is as follows Take a common waah boiler, pnt 
a 1% Inch hole In the cover to receive a short piece 
of tubing 2 or 3 Inches long, which should be soldered. 
The steam box la made of wood, of any length desired, 
and about 10 inches high by 8 Inches wide inside 
Mako s couple of chocks hollowed out to fit the top 
of boiler cover, and nail them to tbe box Cut a round 



■T X All BOX OOgROTXD TO A WASH BOILBB. 

hole in the bottom of the box to receive the tubing 
that has been placed In the rover of tbe boiler Be 
careful not to allow the tubing to project inside the 
box The ends of the box are generally stopped op 
with old rags In operation put about a pailful of 
water In the boiler Ut the rover on, and then lift the 



vtxax box oonmms to a gabt-iboi ksfflul. 

steam box and place It on top of the cover, allowing 
the tubing to enter the bottom of the bOx 

Another method of constructing a steam box haa 
been devised by -William Ells, a boat bnlldsr It Is 
made by taking a cast Iron muffler, plugging the lower 
end, and connecting a short length of 1V4 Inch pipe 
to the opposite end A tee Is put on the end of the 
pipe with a short piece of IK Inch pipe screwed Into 
the tee at right anglee to the muffler piece. The upper 
end of the tee li plugged up with a wooden plug, If 
there Is no reducer baddy 

Bore a hole In the wooden plug, and screw Into It a 
short piece of Vi Inch pipe, fitted with a stop cock 
of some sort Above the stop cock, place a can or 
wooden paint pall, which Is quite easily attached by 
simply boring s hols in tbs bottom and screwing to 
the short nipple above the stop cock In operation, 
the muffler is placed in the stove with a coal or wood 
fire A piece of sheet Iron with e hole through which 
tbe pipe projects, serves as a cover for the stove. 
Water Is poured Into the paint pail tad allowed to 
run down Into tbe muffler aa desired, A wooden 
steam box mounted on legs la connected to tbe muffler 
by the 1V4 Inch pipe This style of holler la mot lnjursd 
If It bolls dry, and Is freqsently red hot when the water 
is pnt In This, of course, makes it “flashy, “ but 
otherwise no barm la doae, as the pipe la of —Unl s t 
slas to handle all the steam that la gsnsratsd. 


um mu vi mr mm,'] 

A boat dfet femora expeat# t* attach* pr- 


during the ether halt It may ha covered with ntm, 
dew, or selt water. And oh thla account the majority 
of boat builders otfk the teams, which does not make 



aa pretty a deck as a tight team, made In the following 
manner 

Have the wood thoroughly seasoned and make a 
nice fitting Joint for the deek plank that you are 
laying next to the plnnk sheer -When this Is done, 
take the piece out end with a smooth steel rod or 
burnleher of tome kind, burnlah down, with quite a 
pressure, the corner of the Jointed edge, as In Fig t 
of the accompanying drawing Thla of course com- 
presses the wood Now plane the wood down on the 
Jointed edge, making a true corner again This Is now 
ready to fasten on the deck carllns Proceed in like 
manner with the rest of the deck planks. The Joints 
on a wooden tank or vat can be made tight by the 
same prlnoiple Instead of burnishing the corner a 
round rod Is laid tn the center of the Jointed piece and 
with a hammer Is forced nearly half lta diameter In 
the wood (Bee Fig 3 ) Thla la planed down until 
there Is no groove left, each Joint la treated In the 
same way When the wood 4s moistened, the part that 
has hoes oom pressed by the round rod will expand 
This produces s very tight Joint. 


TO niYUI OBSTBVOTIOX OF TEX fXXD POT 
11 ADTOKOBILXS. 

Among the worst and most cosily troubles of the 
amateur motorist ora those connected with the piston, 
and if he Is unable to discover the canae of the dis- 
order he may have to pay heavily for curing that 
which aonld be avoldod by oboervlng the following 
slmplo precaution 

Recently whon my englno failed to work properly I 
determined to look Into the matter myeelf, and started 
by removing the cylinder heads I discovered small 
particles of metal around the edge of tbe cylinders 
and tho cylinders themselves were scratched up Trac- 
ing this to Its cause I discovered that the feed pipe 
was almost clogged up with small particles of corroded 
ropper doing further, my gasoline tank showed signs 
of corrosion shlrh I attribute to poor gasoline, con- 
taining considerable moisture thereby causing corro- 
sion of the copper tank After giving my tank a thor- 
ough washing and scraping I bad It electroplated Inside 
with a coating of tin All particles of metal were re- 
moved from the cylinders, tbe feed pipe was cleaned 
out, and the parts were connected np I have been 
running my motor for the past eight months without 
the trouble recurring, and have saved myself tbe cost of 
s new tank 


HOW TO DULL A HOU OKXTXAL UT A BAX. 

It Is a rather dlllleult matter to drill a bole In a 
bar and keep the hole central. Tbe accompanying 
drawing showi a practical kink. A piece of tool steel 



A Is canght In the laths chock, and is tflrpsd gad 
bored so the hole will run trns wkb Lha eotJrtde diam- 
eter The outside diameter is turned tbe exact Use 
of bar B, which ta to be drilled. The bar » le 
placed b a vlee aa shewn, the drill Jig A le placed aa 
top of the Job, and the rise is than tight— 
the jig and the bar are eft he eune 4laaster,<hrtim 
will bold the* both very rigidly whHe q*bfr * «* 
lag bored. 

^ >' 1 t. 1 
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in nun AT KOMAOO. lea are on exhibit either la a fresh < 

(Concluded from p age 418.) dltlon or as preserve; and even such i 

loft ooutaln everythin* relating to torlala aa (lab oil, guano meal, etc., 
phytic*] oceanography, that Is. the represented 

physical Investigation of the sea, com- Another subject of great Interest, and 
prising all kinds of Instruments, such aa whlrh will have to be further developed. 
Bounding devices with samples of the comprises all kinds of flahing Ins tru- 
ss* bottom, battles Intended for taking menta (boats, nota, etc), either in the 
water samples and reoordlng the tern- natural siie or In the shape of dlminu 
psrsture at a given depth, apparatus for Uve models Many scientists and the 
Investigating sea current* and ths den- Prince himself have designed special 
•tty of ssa water, instruments for atudy- mechanical catching outfits for deepen* 
In* the penetration of light Into the Ashing, while other Instruments had to 
depth of ths ocean, laboratory Insults- be constructed for gathering the micro- 
tines for the physical and ohsmloal scoplcal plankton of the surface, Inter 
analysts of ssa water and sediments, a madlary sones and sea bottom, aa well 
eollsodon of elements contained in sea as for catching ocean animals of eepe- 
water, etc. ' dally large else. All these manifold 

All thaae variegated exhibits have utensils are Indispensable for obtaining 
bean provided with labels In the three an adequate knowledge of the customs, 
principal languages (Preach, English, life, and evolution of those mysterious 
and German) which greatly add to animals, and apart from their scientific 
their utility and enhance their Inter Interest, are of much practical utility by 
national character. enabling suitable means of protection to 

Th* first story, which Is situated at *4 be ascerUlned in the case of organisms 
meter* above the sea, likewise oontalns lending themselves for Industrial util! 
a large hall. In the center of which Is xatlon. 

exhibited one of the Prince's whale- In the same hall la found a represent 
boats with tbs whole of Its equipment stive collection of art subjects. Imitating 
On ths wall* are arranged six oompre- the wonderful and moat variegated forms 
hsnslvs collections of photographs relat of marine organ Isms. Besides ths most 
tog to fh* voy a ge* of discovery organ- modern productions in this connection 
tasd by the Prinoe, and *11 kinds of other are represented ancient Greek models 
oceanographic subjects. To ths right of with pictures of fishes, crabs, end dolph 
the entrant* door 1* located a switch Ins as well is Japanese engraving*, 
hoard tor Uw Slsctrio lighting. The T*o which show an admirable treatment of 
MU* adjoining the asntral k*U er* like- fishes. 

wise taken up by glass cases containing The two underground or basement 
4 large variety of exhibits. Ths eastern *tortea opening on the sea are admirably 
4aU. which 1* eventually to contain lighted, and apart from the aquarium 
* e v er y t hing oenosetad with th* ohsmloal kali, ar* not accessible to, tf»e public, 
gpd physical Invsstlgatloo of th* oosan, being set apart for laboratory **d re- 
*»d part nf tit* sounding and fishing search work. The uppsr basement story 
|tofr|ttoiaf*. to taken up" provisionally oontalns those room* In which the qollee- 
W diver* eobjsxrt* agtsajajlyithfl— oon stoop an mad* ready for exhibition and 
Mots* vmfe maria* ladoetrlse. such a* stqdy, to addition to * number of private 
’tkfc, '««*► tofto it r T npr te aiUJ d by iaboratari*#, and a special library In 
h H$aliW» t* 41fltm . stag** W naan- tended tor th* benefit of student* In 

•mmb, m art*®* <*■*• («peuuy ****&&, 

~-tbe Indpstos <* T**l (in the , JJfiry" laboratory contains frsah-watsr 
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to chemistry, ocean physics, physiology, 
etc , whereas the four remaining arc act 

I apart for xoologlcal, botanical, hlstolog 
leal, etc, InveaUgatlona A large photo- 
graphical laboratory la Installed at the 
eaatern end of tbla atory 

In the lower basement atory la found 
a workshop destined for different kinds 
of rough work, especially the mounting 
I of big animals, such aa largo flahee, 
whales, scale, etc The numerous appa 
ratua Installed therein are operated by 
a gas motor A special room la reserved 
for the dressing of fish and whale akolc 
I tons 

Two rows of aquaria are Installed In 
; the eastern wing of this underground 
story An enormous Iron-concrete table 
tl 40 meters in length, and 0 87 meter 
In width, parallel to the first row of 
aquaria (between the latter and the win 
dows) Is destined to receive a largo 
number of transportable aquarium tanka 
of various sixes, the overflow from wblch 
Is discharged direct on the table, the lat 
ter being mo Inclined that the whole of 
the water la collected In a central trough 
Those excellently lighted research 
aquaria will allow of a multitude of 
physical and biological researches In the 
Hold of oceanography In the small 
aquarium basins can be Investigated 
those smaller alxe animals which, being 
lost In the largo aquaria, have to be con 
vsnlently Isolated In conditions corre- 
sponding to their particular mode of Ufa 
The sea water, derived from a rocky 
spot where owing to the continual whirl 
pool It is always fresh and well aerated. 
Is thrown by two electric pumps to 64 
meters height From the receiving tank 
tbs water Is supplied over a fall of lev 
oral meter* to the aquaria, allowing 
these tanks to be automatically aerated 
The Oceanographic Muaeum thus la 
not only an institute Intended for the 
instruction of the general public, but a 
center of scientific Investigation where 
students of oceanography will always be 
sure to find an equipment more compre 
henslv* than anywhere else In ths world 

Th* Bribe at Pari* runs between two 
■ten* walla in a channel that 4a spanned 
by many bridge* The width or this 
channel may be seen by noting that the 
largest and finest of these bridges— the 
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impoostbio, ss It orSrflowsd s Isn* SNA 
stong tbs tasks of tbe Botno. 

fCcmcfudeA from W tS8.) 
trrpsnosomes which sre the speeUto 
esuse of the sleeplag sickness, sad there 
Koch elaborated most Important prophy- 
lactic and ouratlre measures against 
this most melancholy disease. 

This faithful servant of his raoa never 
rested. Coming from Africa, he took 
part In the International Congress at 
Washington, observing then “I wish to 
devote myself for several years to come, 
to further Investigations of these prob- 
lems”— and this In his sixty -fifth year. 

Thus Koch's sojourn among us means 
this Formerly men folded their hands 
supinely In the presence of horrible In- 
fections, now we know that by means 
extraordinarily simple and practical 
(how amailngly simple, after they have 
been evolved, are the conclusion! of 
genius), by the rational use of our facul- 
ties, and by realising that we ourselves 
are coefficients In the working out of 
I our own destinies. It Is Indeed within 
our power to be rid of those Infections 
' which have up to our time prematurely 
de s t r oyed half our race 

rai ooixnrriov or nrmETLixa. 

(Continued from page J&J ) 

In the cyanide bottle, where It will 
quickly die (9) However, care must 
| be taken In all these operations not 
; to bruise tbe wings of the butterfly 
or moth. There sre eerlous objections 
to this mode because the cyanide la pots 
onoua, and even the fumes, If Inhaled 
will prove <1 angary us. Although this 
method may yield good results to some 
collectors, I have always used a simpler 
and more effective way A bottle with 
a medicine dropper as s cork Is filled 
with benilne or gasoline (8) The In- 
sect Is secured In the same manner as 
previously explained, and a generous dose 
of benilne Is administered, which kills 
Instantly The benslne will spread over 
the whole specimen, hut soon evuporatee 
and leaves the Insect none the worse for 
the bath When the Insect le dead. It Is 
placed In a paper envelope made In the 
manner shown in 10 

gome of the Urge moths have greasy 
bodies, and will, therefore, have to be 
degreased This may be done by placing 
the envelopes containing the Insects in 
gasoline for twenty four hours or more 

Bpreading tbe Insects — If on reaching 
home there Is time to spread the inin-u 
caught during the day they should be 
taken out of the papers and treated in 
the following way For use in spread- 
ing, a perfectly flat hoard with an abso- 
lutely smooth surface, some Insect pine, 
some pieces of plate glass of different 
slsea, and a few needles stuck Into ms 
sticks are needed The Insect Is tal 
between the thumb and the Index Unger 
sad an Insect pin Is pushed through 
thorax, as demonstrated In 11 With 
broad-tipped tweosera, which may bo pu. 
chased at any Instrument maker’s for a 
■mall sum the wings arc taken hold of 
where they Join the body, and are gently 
bent open until they remain in a horizon- 
tal position Then the Insect Is placed 
upon the board and the pin la pushed In. 
Now a pin la Inserted behind the heavy 
vein, and the wing U gently drawn for- 
ward until lta base fe perpendicular to 
the body The pin la pushed Into the 
wood Thla operation la repeated with 
the other wlnga, tad (trips of glass are 
plaoed on them to pram them flat Tbs 
pin whleh waa Hist thrust through tbs 
thorax la new fatly extracted While 
the pin ft betnf withdrawn, the pfeoeo 
of (lass abenld bs bald with the thumb 
•ad tbs flrat Unpr of one feud. Them- 
asete anted m thfe hood tor a week 
or two, end joy then be reowed far 
mmmt U<). U the to sots hee» 
( OeifefeuH m pngs m ) 
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' . r , iCOMldn* tnM fiai 
Mb Mi tor any fetfttfr of tin* m- Dio 
triaagtsiar PRP«% «»> DMt «r*t bo rt- 
taxed or sottmed. ThU mny tx> done by 
plaela* than over night between moist 
Cloths IB a box, adding a few dropa of 
oarbollo add to provent mildew They 
obonld then bo quoad In tbe manner 
prevtoualr explained. 

Mounting. — The laat atop In tbe preser- 
vation of tbe Inaecta la tbe mounting 
There are varloua waya In which thla 
may bo done, bat the writer knowa otj 
none better than that Invented by Denton 
Brother* of Wellaeley. Man Caaea of] 
glaaa aro made, varying In alie with tbe 
alee of the Insect to be Indoeed These 
easea permit of a clear view of both the 
upper and under aide of tbe specimen, 
as tbe top and bottom are made of glass. 
The Insect la supported by tta wings on 
a glaaa shelf (16) When the Insect la 
placed In poattlon. the top which la 
hinged at one edge (a doaed over it and 
la sealed with the passe-partout binding 
which forms the aides of the box Bo 
simple Is thla method of mounting, that 
even a child con obtain very One results 
The mounts can be obtained at prices 
ranging from live cents up There Is sn 
other mount with which good results can 
be obtained— the Rlker Insect mount. 
These mounts consist of s neat cardboard 
box having a glaaa top cover and tilled 
with fine cotton batting. In whlih the In 
oect Is readily embedded The glaaa cover 
when cloaed holds the Insert In place 
The only objection to those mounts la 
that both sldee of the Inacct ere not vlil 
ble, and therefore two specimens will 
have to be mounted to show both the up- 
per and under aides. Rlker mounts may 
be obtained from all Instrument makers 
having a natural history department 

Collection of Specimens —Now that the 
method of mounting and preserving the 
Inserts Is known, the next thing to be 
done Is the collecting of specimens But 
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done Is th* collecting of specimen* nut or Z i 

terflles msy be found in the open Acids ! 

muri stalk them Never run | 


whli h nre covered 
lu the sunny 
the collect or must stalk 
after a butterfly You probably will 
catch It and moreover may acare others 
resting near As soon as the butterfly 
alights upon a flower, approach It care- 
fully until within about five feet, then 
with a rapid sweep of the net capture It 
The motha are harder to And berauee 
they fly at night The method moat often 
resorted to by collectors Is known aa 
sugaring A mixture of brown sugar, 
stale beer and molasses Is made, and at 
dusk Is painted upon the trees. In a few 
- hours. If the locality Is productive the 
moths will be hovering about the treea 
In abundance, keeping the collector busy 
half tbe night 

Naming and Claml tying —When the In- 
sects are mounted thev wtll havo to be 
named and clasalfled Butterflies and 
moths belong to the order called Lepf 
top fere Few people know the difference 
between butterflea and moths There are 
several great differences in the first 
place, all butterflies have club-shaped an 
tenne or feelers, that la, the feelers ter 
mlnate In a club All members of the 
order Lepldoptera which hive not club- 
abaped antenne are moths In tbe sec- 
ond place, all butterflea are dluraal that 
la. they fly by day, while moat of the 
moths are nocturnal or fly hy night 8ev 
erel minor difference* may he noted, the j 
first of which is. that butterflies generally | 
hold their wings erect when at rest, jl 
whereas moat of tbe motlu fold them 
down Secondly, butterfly 
from the caterpillar stage to the winged 
stage In a naked chrysalis, and moth* 
have a covering, no matter hew primi- 
tive, which la called a 

Reference Work,— In all entomological 
woric standard books are nectsaary tn 
ovdar io Identify tbe specimens. Dr Hol- 
land's Butt e r fly hook agd hi* Moth are 
Standard American works, and In them 
may ho found colored plates comprising 
pictures of tsoet of the hutterflin and 
motha of North America, north of Mexl- 
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1IETI1XOE AgO THE BUEOLAE'S JIMMY. 

(Cum luih <1 from ptifK ),SJ ) 
two dynamometers of unmiual power Tho 
stronger dynamometei having a ina\l 
mum < apni lty of one ton and designed 
for the measurement or verllml efforts 
If connected to the top of the frame by 
a Bcrew, by means of whit It It tan be 
raised or low ered a few Int he* The low 
er spring uf the dynamometer la altarhed 
to a heavy vertical steel plate, which slides 
In grooves along the two vertloRl posts 
When the Index of tho dynamometer la 
at tho zero point, the bottom of this 
plate whlth la about Inthes thtik, la 
about % Inth above the sliding horizon 
tal plnte In this interval Is inserted a 
wooden board % Inch thick, with Its 
edge flush with the bottom of the verttrnl 
steel plate The experiment Is made by 
Inserting between the board and tlie'Yer 
tlcal steel plate th* end of a ‘Jimmy” or 
other burglar’R tool and endeavoring by 
movlrg the handle of the 100 I up and 
down, to produce on the board Impres- 
sions similar to those which hnvr been 
found on doors and furniture The Index 
of the dynnmometir moves In accordance 
with the effort , sorted and bv means of 
a actond Index w lib h remains fixed when 
the Unit returns to the nro mark the 
Instrument automatically registers the 
effort required to produce a gtvi n tm 
presslon 

The figure thus obtained Indicates only 
tho vortical effort or effort of presatire 
but there Is always a horizontal tompon 
< nt of gn alt r or leas magnitude and thla 
Is reglst, rod by a horizontal or traction 
dynomom, t, r. whlih Is ut lathed to the 
sliding horizontal steel plate 
Either of flu dynamometers ran lie 
used alone or both ran be employed 
almultaneously In thla way It Is possl 
ble to measure the horizontal and the 
vtrtlml efTorts H< parately or In rninldna 
tlon In th< lilt t , r case M Bertlllon has 
found that, ng might bo expcctod the 
horizontal effort is always much smaller 
than the vertical or pressure < ffort For 
example, using a lever 20 Inches long a 
verllral pressure of 1 300 pounds wag ob- 
tained simultaneously with a horizontal 
traction of Tto pounds A strong man, 
operating on a hard walnut plank cun 
devrlnp a pressure effort of 1 r ,nn pounds 
Tho apparel us can aim lie (urned over 
on Its side so rb to place the experimen- 
tal board In a verthal poattlon for the 
purpose of Investigating the Toning open 
of a door In thla case a second piece 
of wood Is liilrndin eel to represent Ihe 
Jamb of the door The same arrange inent 
In tliu nurmnl position or the apparatus. 
Is used for Invi sllgHtlng the opining of a 
drawer or a c > Under or other desk etc 
< Idea of employing a dynamism ter 
In th* nt ml} of burglary apitears so alnt 
pie, l It h I It In surprising that It was not 
done long ago Henceforth Judicial In- 
quiries will lie guided by the results of n 
series of experiments whlih will furnish 
points of reference Front mi asiireim uts 
made with Hit nertlllim tl> nutuotm ter It 
Is possible to dlsiovir whether tin bur- 
glarious enlrnncp was effuled Ip a man. 
woman a i Mid or several persons 
Flnnllj the studv of the Impressions 
Ude by tools has b d M B< rtlllun to give 
these Impressions illstlnil names aieord 
Ing to the port of the tool bv which they 
produced Tin word 1 foulCe Is re- 
served for the I nip rise Ion mnde lty lha 
) toilet of Hie tool "£< ornure" for the notch 
made by the body of the tool In pressing 
on the edge of a door or piece of furni- 
ture, and the word “peaic for Ihe In- 
dentation produced by the elbow of a 
■ Jimmy or ilmllar tool on a plane sur 
face For the Identification of the too] 
the mrst valuable evidence la furnished 
by the ‘fnulfle” 
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A T the time when the plan* to r the 3,100-toot 
Hudiion Rlvtr bridge were under dUetue 
slnu and It wan generally accepted that 

the only type ot atructure that would lend 

ttaelf to the then unprecedented span or 8,100 feet 
waa either the cantilever or the suapenslon bridge, 
there appeared a remarkable paper by the well 
known bridge engineer Max am Endn, In which a 
design waa presented for a ateel arch bridge of 3,000 
foot span, which was to be erected on the cantilever 
principle, the load, during erection, being car- 

ried by tying It bark to suitable ehore anchor 
agea until the Anal keystone wae In plare In 

a recent laauo of (engineering News, a similar 
proposition Is made by Charles Worthington, lor 
the construction of an 1,800-font steel arch at the 
Quebec Bridge crossing The elevation of the bridge 
shows the characteristic beauty of the stei I 
Mr Worthington Is convinced as the result 
study of the problem, that not only would 
of this magnitude be practicable, but that In 
coat It would compare favorably with a brh 
on the cantilever or the suspension prlnct 
vlded, of course that suitable abutments i 
vlded to take the enormous horizontal c 
the thrust This It Is proposed to do by 
a huge concrete atrut, or com 
ground, extending from the base of the pie 
rock of the rlier bluffs Kerb strut 
aud #8 feet in width, and should 
sufficient for Its purpose 
Certainly, the mint difficult problem Is that <jr Mo- 
tion, and Mr Worthington proposes to solve Mta 
ths original method of building an creation Wiej 
slon bridge entirely across ths site, and auap- >iu 
the Individual voussolrs, of which the main m, 1 
composed, from the cables, the lower ends of the 
latter being provided with adjustment devices by 
whlcb the voussolrs can be held In proper position 
during erection The abutting faces of the vousaolra 
would be accurately machined and provided with 
flanges by which each mutton after It waa lowered 
Into poaltlon would be secured to the erected portion 
of the arch The arch ronslsta of four parallel riba 
of hollow rectangular seulon, each 31 feet deep at 
the crown. 13 feet deep at the skewbacka, and 9 feet 
wide When the keystone of the crown had been low 
ered Into place and rlvetud np, the suspended cables 
would be slacked up and removed, and the whole sus- 
pension brldgi taken down leaving the four great 
riba of the arch ready for the erection of the sup- 
porting columns and the superstructure of the floor 
The element of doubt which eutera Into this design 
is due to the system of erection adopted It Is ques- 
tionable whether, with tbs flexible support afforded by 
the siiBiwnifon cablt It would be possible to bold 
the vnuasolra with that absolute accuracy and rigidity 
whlcb Is necessary It Is well understood that dur- 
ing erection voussolrs must be kept In exact poaltlon 
by absolutely rigid falsework. Max am Bnde waa 
able to secure this rigidity by designing a frame-eroh 
bridge, and tying back the successive sections, u they 
were added, to rigid anchorages on either shore Pur 
thermore because of the great weight of the bridge, 
whose dead load over the whole 1.800-toot span la 
estimated at 20,000 tons the erection 
bridge would have to be extremely heavy and costly 
It la but fair. however tn .quote Mr Worthington as 
stating that the estimates of the total coat of ths 
structure Indicate that It compares very favorably with 
ths cost of a cantilever structure, even If the elabo- 
rate erection plant be considered to have no subse- 
quent salvage value 
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ex TsnmAxa non i» a» AXNnrUtt. 

I T Is doubtful If say one, among the many t 
sands who have witnessed Hamilt 
Isr flights et M Incola, I-ong Island, and wondered 
at the bird like facility with which be performed 
bis evolutions, realised that bis success waa ths out- 
come of some six thousand mils# of actual flying which 
he had done during the past six months 

In qualifying for the degree of "bird man," Hamll 
ton has eerved a long apprenticeship aud has trav- 
ersed the whole gamut of aeronautical experience, Ot 
light but athletic build, quick but cool, and richly 
endowed with that Intelligent daring which (• so 
essential to success In aviation, be has probably had 
n more varied experience In the air than any adier 
living man He has been carried up by kites, has 
not hesitated to cut loose In gliders st disiy slti 
tudee, and sweep through perilous distances to earth, 
and with balloons both spherical and dirigible he Is 
altogether familiar With ap much accumulated ex 
perlence of the “feel of the atr" at command, and with 
hla rich endowment of the natural qualities of an avi 
stnr, It was inevitable that, when Hamilton took 
his seat In an aeroplane, bo should quickly become 
nue of the most, If not the most, experienced and suc- 
cessful exponents of the new art of human flight. 
Starting last November with a Curtiss mschlne, he 
has spent the Intervening months In touring the ooun 
try and teaching the public tn what a pitch of per 
faction human flight has been carried Pour days a 
week, for the past six nr seven months, h. has given 
exhibitions throughout the country, largely In the 
West and Southwest, making on each occasion tour 
or five different flights Hamilton estimates that the 
total distance that he has flown through the pathless 
air In the Intervening period Is approximately six 
thousand miles, or sufficient to have carried hldi from 
New York to Ban Francisco and back Just here we 
should remark that It la fitting that a Hamilton should 
leave his Impress so strongly on the pages or aero- 
nautical history In the United States, since he is a 
direct descendant from John H Hamilton the brother 
of Alexander Hamilton, John H being the great great 
grandfather of the present Charles K. Hamilton 

^conversation, and at the request of 
i summed up con 
md during these 
a wide variety 
:ered points In 



the government 
gages showed that on the afternoon of ray exhibition, 
the wind waa blowing thirty three miles an hour 
My 8-cyllnder, B0 horse-jiower Curtiss machine was 
brought out, and held In position facing the wind 
As the propeller revolutions Increased, the thrust 
readied a point at which the machine began to lift, 
end on letting to, the crowd were astonished to see 
me apparently flying backward As the motor gained 
velocity, I first became stationary over ths starting 
point, and then, with full power developed, traveled 
over the ground at a speed, relatively tn the ground, 
of ten to fifteen miles an hour" On another occa 
slon, at SL Joseph, Missouri, Hamilton rose and gave 
successful exhibitions In a wind which the local gov 
emment anemometers registered it thirty nine miles 
an hour Hie young aviator considers that the bugs 
boo of the wind has been eliminated, and that from 
now on the skilled "bird man" will no longer wait 
around for throe-fourths of a windy day In the hope 
of making a flight In the remaining fourth It Is 
not the velocity of the wind, but the sudden changes 
in the velocity, that constitute the peril In a gusty 
twenty-flve-mlls wind, the velocity will suddenly 
change. In the puffs, from fifteen to twenty-five miles, 
a difference of ten miles per hour, and the range of 
difference Increase* with the Increased speed of the 
wind. 

Automatic Covrsni, —Asked for his opinion of ths 
value of automatic control, such as might be afforded 
or by the gyroscope, Hamilton 
surprised us by affirming that h* did not believe In 
such control "The pendulum effect would tend to 
become rhythmical, and the swing might be In the 
wrong direction at the critical timet on the other 
hand, ths resistance of tha gyrosco p e would be too 
rtkld, sad in midden gusts |t tqlght be such u to 
cause the breaking of the planes by transverse Mot- 



to throw the mschlne down and gala velocity; tod 
thirdly, the rear vertical rudder must be swung over. 
These movements most be don* with Judgment and a 
delicate touch, and It Is dlfflonlt tor me to understand 
how the sensitive hand and intelligent mind of the 
aeronaut could he replaced by purely automatic applt 
ancee la a complicated evolution of this kind Fur- 
thermore, for perfect control, there must b* a Certain 
amount ot anticipation of what Is going to happen. 
Experience teaches the aviator to recognise different 
atmospheric conditions, he adjusts himself to theso 
•nd In his manipulation of the control, anticipate* ths 
vagaries of the wind These are conditions which a 
purely automatic control could never most." 

Winn Blwfacr axo Bmn.— Hamilton looks for con- 
siderable increase In the speed of aeroplanes in the 
near future, and believes that some of the more pow- 
erful machine* now being built will have made seventy 
miles an hour before the close of the present year As 
to the tar future, the high-speed racing machine will 
probably be s monoplane, with long, narrow wing*, 
affording small supporting surface relatively to ths 
horse-power One of the most Interesting facts de- 
veloped during the varied experience of the past tlx 
months waa the accidental verification ot the Impor- 
tant principle enunciated by Prof Langley, that the 
higher the speed of an aeroplane tha less la the neces- 
sary sustaining inrface It happened that tn adjust 
In* tha engine at the commencement of an afternoon 
exhibition, the Intake valves and carbureter caught 
fire, and several panels of the central ooverlng of the 
upper and lower planes were burnt out, tearing only 
1B0 out of 350 square feet of surface Intact Rather 
than disappoint the auembled crowd of 8.000 people. 
Hamilton determined to try tor a flight Ordinarily, 
a 100 to 150-foot run would hay# been sufficient, but 
In this case It waa not until the machine had run over 
1,000 feet, and the engine was working at Its maximum 
power, that the machine lifted Immediately Hamll 
ton discovered that he was flying much faster than ho 
had ever done before, which, of course,, waa strictly 
in accordance with the above-mentioned law of 
fllglft 

Here Is a hint that the racing machine of the future 
will have some system for reefing, which will allow 
the sustaining surface to bn reduced, end skin friction 
eliminated as the speed Increasr i Conversely when 
flying at El Paso, In the rarefied air due to ail eleva- 
tion of 3,880 feet. Hamilton found at first that he could 
not get oft the ground at all The sustaining planes 
were lengthened, and 136 square feet were added to. 
the normal area of *50 square feci With this increase, 
the machine rose, and successful flights wars ac- 
complished. As the result of this experience, Hamilton 
believes that records of high flying In which, the ma 
chine reaches the rarefied strata of air, aliould be ac- 
cepted with considerable aautioo 


Not very long ago, timber was selected entirely 
according to its external appearance The diameter 
and length of the piece, the eiralgbtne» of grain, 
eomeumee the weight, sufficed to determine both Its 
commercial value and Its destination At that time, 
on account of the difficulty of transportation, woods 
of local origin were almost exclusively employed. It 
Is very different nowadays. With tbs increase In 
consumption and the decrease In the local production 
of wood, It has become neceaaary to transport timber 
of every variety and of many places of origin. Fur- 
thermore, the diversified Industrie* of the present day 
require a corresponding diversity In the wood em- 
ployed For on* purpose, the Important quality is 
hardness, for another, elasticity; tor a third, esse of 
working, or resistance to attack by external agenda 
It is evident that very different qualities are required 
for an urabrefta handle, t hart*' stove, a billiard mis, 
a carriage frame, etc. The head magnifying glass, 
whloh Iras lint employed, baa ceased to suffice tor 
the exact determination of the structure of wood, Ths 


section, of a specimen of Umber/th» oannjeroial 
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cells assure th* solidify and redstart, Vhleb art re- 
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mvami ftTphto* tlu 
«w*aml* y specialty-trained civilians, who 
• : ^S^tb r ^V iXit te withdrawal ft* active perries (u 

Kar mart article an' th* tic Mallet 
tor the De1awar* A Hudson Rail- 
SfWflifcKlifctot to «*• that tt* tow framm of 

•Aa ^ogW. east weighing about 8,0#. pew** are 
-v j*Ut Ol valadtett Mat Keel, having a teaaile Strength 
' at Kj|n pound* per square took and aa elaatie limit 
W square Ineh of 46.M4 pound*. aa determined by 
'« toato-iaade while the frame* vara at the foundry. 

4 dtopatoh front Berlin atatea that tba ‘Ton der 
'Tfinn,'* the flntt of tbe German dreadnoncht croiaera, 
faWtod, on bef preliminary trials, a apaad of II knot*. 
TWk. if true, place* bar, in reapact of apaad. abraaat 
, at the Brttiah "InvtneiWaa.” The lateet aeeoonta credit 
bir writk earr/tog sight 11-tech mi diapoeed In tour 
' tWrKs, one forward, mt aft. and two ea echelon amid- 
ships. Tho dlaplaoerasat ta about 18,000 ton*. 

riynraa Just tompttsd by tbe Petmaylranla Rall- 
tesgt syatsm show that although ip -IMS and ISO* ita 
varloua tine* carried a total of 899,708,660 paaoengera 
<K it* -84,000 mile* of track, only one passenger waa 
Wiled aa a raaolt of a train wrack, in other word*, 
the obaiide of a paaannger losing bla life in an acci- 
dent On tba Pennaylranta Railroad system waa one 
out of about 100,000,000 

tWaaral beard which conducted tbe teats of the 
ablp brake recently fitted to tbe battleahlp "Indiana” 
reports that, though It Will atop a vessel In a abort 
distance. It ta unsuitable for naval uaes. It con 
Ildar* that untaa* the brake were constantly employed 
It Would become dogged with barnacles. It would 
also Increase the danger from torpedo attack, would 
be dangerous in class evolution, and would at all times 
somewhat retard the speed of a ship 

Secretary of tho Krvy Mayor announces that be has 
approved tbe plana of the two new battleshlpo which 
have been voted by the Senate and House. Bach will 
be of 17,000 tona displacement and will carry an arma- 
ment of ten of the new and extremely powerful 14-lnch 
guns. In general appearance, in armor plan, and In 
disposition of the guns tho new ahlpe will resemble 
tba "Florida," which was recently launched at the 
Brooklyn navy yard. 

A oomparlaoa of the strength of tbs navies of tbe 
world In dreadnoughts shows that Great Britain has 
seventeen of 458.700 tons displacement, Germany thir- 
teen of 476,000 tons, the United States ten of 841.6M 
tons; Japan air of 118,110 tons, Russia four of *1,000 
tau. and Italy four of 80,000 tona. France baa none 
of tba strictly dreadnought typ*. either built or build 
tug. Tbe above flgmnp Include both ahlpe completed 
and those under construction 

Mctiew steel mists are not the only kind that carry 
away. Tba English racing yacht "Brynhlld" recently 
lost bar solid wooden mast which. In falling, aeema to 
hava driven through tbe light shell of tbe yacht, caus- 
ing bar to All and link in fifteen minutes The “Bryn 
hi Id" waa racing against tbe seventy-footers "Sham 
rock" and “White Heather." Usually the falling mast 
entirely dears tba bull, aa happened in the case of both 
"Columbia” and "Bhamrook" j and III during their 
respective “America" cup racing seasons. 

Ntks board at engineers appointed by tba Board of 
E stima t e of this city to peas on the plan to distribute 
the new Catskill Watef' supply in tbs various borough* 
by m ea ns of a deep tunnel, owe hundred feet or more 
below the surface, baa reported that the tunnel would 
east tmly 886,000,000, as against $4T,0d0,000. which 
Woqdd b* tba poet of building a system at pip* lines, 

ortopgjMnleal first cost and small future cost of main- 

The War dreedsoeghti wbtoh are firing built for 
jiw Russian navy m Russian yards will fiav* sevaral 
. wove! flMttrw. they will be 6<0 fed fan* M feet 
tgaiiTW »00d tons displacement, and Witt 4*,fX» 
attni********^ MMgntd to risk* tt Masts* tag 
' tmjf ttfet fit,-8tN|v* ifctoeh guns k to be ■Wuatoitu 


v* Wnch guns U to b 
K*a|to4«t«i tto on 
• .hpftr dbfk, m* tor 
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«apt Baldwin end Joseph Seymour both gave ex- 
eaUant demonstrations css the 4th instant of their pro- 
fietseey to flying their machines. The latter's btplans 
is a standard tfr to rae- p ower Curtiss, whtl* Capt. Bald 
win hat a Curtiss machine with a toll like the Fir- 
man and with a chain-driven propeller placed back 
of the planes and connected to the t-Vhorse- power mo- 
tor. Tho propeller used la somewhat larger In dtam 
etar and of higher pitch than that ordinarily em 
ployed 

Jeoqaa* do Lseesps crossed the Channel on the Hit 
day of May by way of Calais to Dover with a BlOrlot 
monoplane, and thereby won the Rulnart prise of 11 000 
franca. Count de Leaeepa started from tbe same downs 
at Barraquea, near Calais, from which BlOrlot seconded 
on his memorable flight. The Count ascended at ten 
minutes to four o'clock in the presence of 1,000 spec- 
tators. His motor wsa a Gnome, revolting-cylinder en 
glne of 60 horse-power At a height of 1,600 feet be 
was lost In a hsavy fog Tbe torpedo boat “Eacopctts,' 
which performed a similar service for BlAriot and 
Latham, accompanied him, but found It Impossible to 
keep up De Leasepa waa unable to adhere to 
his course, partly perbapa because of the fog, and 
as the "Bacopette" entered Dover, no one knew any 
thing at all of De Lesaeps. He had landed about two 
miles to the north of Dover, near at Margaret, and 
glided down a distance of about two miles after shut 
ting off hie motor He alighted at twenty two minutes 
after four, after a Journey of forty-two minute*. 

After Count de Lesssps's flight across the English 
Channel with the Bierlot monoplane on May list 
(which was the second time this trip had been made 
by any aeroplane), the Hon Charles Stewart Rolls, 
who wsa th* first Englishman to fly with a Wright 
biplane, on June Snd succeeded to making a double 
creasing from England to France and return The 
start waa mada near Dover at 6 SO P M, and Mr 
Rolls covered the 11 miles to Sangatte near Calais 
In 46 minutes. After circling twice above the cllffa 
he returned to England, and landed some distance 
from the coast, litfgtttber he covered 
In about 
oncee Qf the 
on another 
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flight was made on the 4th instant In France by Lieut 
Feguent and Capt Maroon net on a Henry Farman W 
plane Starting from Chalons at 4 40 A M the o* 
oen flew 178 kilometer* (10144 miles) crista country 
to the artillery park at V In oen nee, which waa reached 
at 7 10 Thle flight of two and one-half hour*' dura- 
tion was accomplished at a speed of 43% miles per 
hour. Capt Maroon net was able to take photographs 
and make sketches that would have been of great 
strategic Interest In time of war This la tbe first 
practical demonstration of the aeroplane fpr scouting 
purposes, In addition to ita being g new world's rec 
ord for rrnse oountry flying with two men in tbe ms 
chin* Another French aviator, Laboucbtre, flew for 
ten minutes with two passengers at Mourmslon on 
tbe same day 

Ftwv to ua to attempting a long-distance flight from 
New York to Philadelphia and back, Mr Hamilton 
gave some beautiful exhibitions at bis skill In flying 
at Mtneola th* first week In June He would rise to 
a height of from 400 to 800 feet and circle about, at 
tbe same tin* swooping down to within 16 or 20 feet 
of the ground and suddenly rising again. When he 
waa about to alight he would shut off the motor at a 
good height, and dive almost perpendicularly to the 
earth.' When only 10 or 14 feet from the ground be 
would level up his machine, and make an extended 
glide only a few feet above the surfaa*. He appeared 
to rids in the hi plane aa easily and with tbe tame 
skill that a bars back rider rides his horse, and he 
■aimed to take m much enjoyment from his dives and 
Other pranks as did the large number of Interested 
ypeetatOff. Tbe machine be has used Knee last win 
tor k th* Identical racer used by Mr Curtiss at 
>l^gptoK U to vkt teat, and has also demonstrated 

S' *** Ur SudUea *** 


SCIENCE. 

Pnt Dr. Esrgwill, of Kras burg, president of the 
International Commission on Scientific Aeronautic*, 
will accompany Count Zeppelin on bla expedition to 
Spitsbergen this summer, and will carry out a series 
of serological observation* in that vicinity For thk 
reason It la proposed to hold the "International week ’ 
of kite and balloon observations, in which meteoro- 
logical institutions in all parts of th* world partlci 
pate, from the 8th to the J3th of AnguK, this year, 
Instead of daring November, as previously Intended 
Bernard Brashes, director of the observatory of 
Puy-de DOme. and professor of physics In the faculty 
of sciences at Clermont-Ferrand, la dead at the ege 
of 48 Ho waa the author of many memoirs on phy 
Keel aqtt meteorological subjects, and of late had been 
promtnmt es the champion or the new methods of 
weather forecasting Introduced by (» Gullbert of Caen 
Brunhoe endeavored to explain on theoretl< al ground* 
the methods deduced empirically by Gullbert, but thH 
extensive polemics on this subject in the scientific 
Journals have not led to any conclusive results 
A fund has been established by Mrs B H Hsrriman 
for tho collection of complete data on mammals and 
other animals of the North American continent Dr 
C Hart Merrlam chief of the biological survey of the 
Department of Agriculture, will resign from the gov- 
ernment service to take charge of the work The late 
Mr Harrlman was Intensely Interested In natural his- 
tory It was with hta financial support that Dr Mer- 
rlam visited Alaska a few years ago snd collected 
dais which added much to our geological and blologi 
rsl knowledge of that region 
Attempts are being made to produce textile Iml 
tatlons, equal or superior to natural furs in color, 
gloss, snd adaptability to the evor-changlng dictates 
of fashion, and very much cheaper The substitution 
would have the further advantage of releasing the 
natural skins, especially goat skin, for use si leather 
Mohair and other long-staple wools are moat suitable 
for this purpose A recent issue of the Fserber Zel 
lung contains s detailed description of the process of 
making Imitation furs. Including the operations of 
dyeing with acid dyes, precipitating inanga- 
on the fibers, steeping in alkali, and 
rmlng the Mitre shade produced by tho manga- 
Into green, blue or grayish brown 
been well known that the rural popula- 
te superior to the population or the cities, and 
population or the agricultural eastern provinces of 
is superior to that of the manufacturing 
province* in regard to Utnees for military 
forty-one large cities whluh contain one- 
tire population of Germany, furnish only 
f Ita soldiers. Berlin makes the poorest 
all, rumlshlng only 30 per cent of the con- 
it should rnrnlsh in accordance with Its 
Hamburg furnishes 42 per cent of its 
share, Bremen 66 per cent, Alsace-Lorraine 78 
i doth lencles are made up by the eastern 
let Prussia furnishes 140 per rent of its 
West Prussia and Poeeu 120 per rent, 
3 per rent, Hnxnny 134 per rent Tbe 
average height ul the recruits from the uorth of Ger- 
many exceeds that of the recruits from the south 
The average height for the whole empire is 60 inchee, 
tho average for Mecklenburg, Schleswig Holstein, and 
Oldenburg la 6644 inches, and the average for Saxony 
and Sili-ala la only 66% inches 
Carborundum, which consists essentially of silicon 
■ urblde la produced in the electric furnace from a 
mixture or sand, coke, sawdust and common salt With 
the exception or the diamond, carborundum Is the 
hardest at ail known substances, stretching even 
corundum, which le the hard. -at of natural nones ex- 
cept the diamond The com men lal production of car- 
borundum waa It ret accomplished by Acheeon, and 
the Carborundum Company which he rounded pro- 
duce! In Its works at Niagara Falls large quantities of 
carborundum, which la in great demand aa a polishing 
and grinding material Tbe carborundum hitherto 
produced contains e trace or uncomblned carbon and 
consequently has a dark brown or black color, whiik 
makes It unsuitable for decorative purpose* Recently 
however Frank Tone of tho Carborundum Company, 
has devised a method of producing colorless and trans- 
parent crystals of carborundum, tbe refractive index 
of which Is said to be even greater than that of the 
diamond These crystal* are produced by charging 
the furnace with a mixture of 30 parts of pure carbon, 
J7 parts or quarts, 0 iwrts of sawdust, and 4 parts of 
salt. All trace of color la removed from the crystals 
by the addition or a small quantity of a metallic oxide, 
such a* oxide of chromium Aa the rerraillve power 
of the diamond la one or Ita most valuable properties, 
and the carborundum crystals possess this property 
in # still higher degree, tbsae new gems may become 
serious rivals of the diamond, if they can be produced 
to mttoUa shape* and litaa, and can be cut and jw4- 
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A TELEPHONIC STETHO &C 6 £ £ J? 

* * # 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 1 



Tdephose nlif with uioloy rr Moved 
Great li tercet bee been i enter d among Brltteh Ute 


ltoutmal degree by the One adjusting eerew TP, ad by 
the action ot the total correal pacing through the 
routed end around the winding X It la the action 
of the local current operating through thla winding 
which forme and tubsequsnUy malntalne the eondue 
tioa apace 

Thla automatic adjustment la eo absolutely per 
fed that the instrument mar he turned upside 
down ad rd produce eearoclj any nppredabie alter 
etlon In the value of the total current and certninly 
without werdalng the ellghteet effect upon the action 
of the relay The regulating winding X howrrer 
mint not act when travereed by the rapidly varying 
telephonic currents and this end is assured by but 
rounding the iron under the coll by a cioeed circuited 
copper iheath Lng Eddy currents sd up in this sheath 
lng by mutual Induction destroy the self induction of 
the coil In the instrument Illustrated herewith the 
contact between the reed P and the contact pieces U 
end 0 la effected with metal pieces of hard osmium 
iridium alloy the top oontact being pointed like a 
pencil (Pig I) with the lower one flat and affixed to 
the reed Both are polished and work under a smalt 
drop of thin oil 

The connection* of the relay are shown In Fig I 
The telephone currenti to be Intenklfled enter by the 
terminals 1 ad circulate through the winding B 
At C la a dry call of normal voltage at X the low 
resistance regulating winding at T the telephone r 



phonic and medical circles in the Interesting devloe oelver of approximately 40 » 


Invented by Mr 8 G Brown which was recently de 
atrlbed before the Institution of Electrical Engineers 
The vital feature of this invention la the aicteaaful 
perfection of a telephone relay For may years in 
yen to™ have been trying to develop such a relay but 
have been baffled by difficulties wbich may engineers 
have declared to be unsurraountable As tbe outcome 
of alx years patient study ad experiment however 
Mr Brown ha achieved succeea as tests 
trunk telephone lines of Orest Britain have a 
demonstrated 

This r lay all li la shown in the 
III eiratlon ad the design of which may be gi 
d the explanatory diagram 


• resistance and at D fled 


la vary greatly magnl 


an arnpera meter or cumht Indicator The relay 
usually arts at its best I 
phone contact Is opened i 
rent to half It* 

The extent to which It i 
ary lines Is striking a trials have demonstrated and 
that the intensl 
of id is gsgwKI , TflPWtf Perceptible 


Thu stethoaeope U highly ingenious ad its design 
U shown diagrammatlcally In Fig 4 while the photo- 

(Stratton conveys a Idea of tta general 

The transmitter If such It may be termed 
represented by A comprises a shallow brass oell head 
with a thin diaphragm of ebonite This U placed upon 
the body in the region of tbe heart or other a 
to be e: 

tbe sound of the beat or movement la conveyed to the 
the air within tbe tube B 
to which the transmitter U connected setting t(e 
metal diaphragm D in vibration The oontact pieces 
X ud 0 are fashioned of aamlnin iridium Jf being 



veloped upon entirely new lines ad U based upon 
the researches of Prof J J Thomson Ear hart Kina 
ley ad others concerning the flow of electrons across 
a mloroacopir air sal between two conducting surfaces 
at different potentials Bar hart found that when the 
metallic circuit U broken by a minute opening of 
the order of 0 000 000 G oentlmeter ud the metal at 
the point of InterruptUn Is platinum the current will 
flow round the circuit ad across the opening ud 
when thU Interrupting spaoe which llr Brown terms 
the conduction since Is slightly altered In length 
the resistant* Is varied and the value of the current 
flowing round the circuit is greatly affected This 
constitutes the fundamental bula of Hr Browns la 
ventlon for he points out that this conduction space 
Is Just what Is wanted for tho current carrying device 
of a telephone relay where microscopic 
movements have to be converted Into large « 
changes But tbe dimensions of this conducting 
are so minute that It is a difficult matter to t 
and maintain It by methukal mea 
he devised a method whereby tbe currant 
across the conducting space effects tta own 
in very much the same manner as the current that 
p ass e s through a lectric are lamp strike* and main 
tains the length of the arc 
In the diagram Fig 1 there Is a permanent mag 
net X ffhlch la continued by soft iron poles right up 
to, tat not touching the Invar steel reed P Two 
seta of coU windings H ud K are wound round thaw 
•oft Iron pole extensions and the telephone currents 
to bs magnified eiWdlete round the winding B and coo 
r by wring the magastloi at the nod P 


i two relays in 

I ifl 

Moreover If a 
piece of soft robber be made to touch the read to assist 
the natural electrical damping of the reed the voice 
can be transmitted more distinctly ad clearly tha 
if the conversation were taking place in a room owfhg 
probably to tha complete absence of echoes 
The Introduction of the local regulating winding X 
converts tha metal contacts U ud O 
of extreme delicacy securing a far finer degree of sen 
sltlvuees tha could be obtained by light pressure 
between carbons In view of this fact Mr Brown eon 
tihued his Investigations and sneeeeded in evolving 
a electrical stethoaeope whereby the sound of heart 


P The rod, together with the magnet X f Is sup- 
ported on a brass frame X pivoted or hlngad at Its 
lower support Y The oonductlon space Is produced 
between the contacts M sad O by the fins adjusting 
screw W ud by the automatic action of the ioeaf 
currant flowing from the oell C through the v 



Is re pr esented by f th ths primary 04 In tta M 

,r 7 j 

With inch an lnstrumsat as thla tha sound of (to 
•art beat is latansifled ahont three times.- tort as 
mb m a gnifi cati on It lasngclcnt ter practical itep am 
Jr Brown eenaeet* W* telephone relay, a* (tots to- 
scribed to the transformer wires X and the two tentr* 
meats bring abort a sound WSnlAesHrs of shoe* ft 
times of mors 

Hts lastniasat ha bo* tests* ft the Ustf* 

Pita) where R watahenttted a, number o< sAthaattt- 
eated heart dtseuv cofs Tft pkjstetans oto caftl 
that tbs taMtok to ft wnft** 

a**? J&L * .•» 
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NEW SYSTEM OF COLOR 

• ft* thtrelnnttoa of tha LmIw antoehrooM said to be about u loos u that required (or an 


Ftfah m M^fMfte *oke picture ti 


Referring to tbe diagram, A la the leu having • 
IS attached to It whlrb 
r the three Images and per 


iagraphs 


Ik Um difficulty of securing duplicate oolor pho- 


The new ay n tem we are about to describe b 
particular feature, that dopUoate color plctaj 
»a obtained ad Milam from the first negative ol 


hr Mr Frederick ■ Tree of thia etty and la q 
I la the war certain apparent difficulties 



M much u the aetochrofne platee the poaltlre trans- 
parenotae are made by a separate procnee from tbe fin 
lahed hogativsa, thoa permitting the making of any 
n amber of duplleatea the transparencies transmit 
many limes u much Ugbt u aotocbromee and are 
quite free from granntarity so that they ere perfectly 
[ adapted for nee along with ordinary lantern slides In 
f the lantern also for nee In tbe stereoscopes tbe pro- 

t oeee also permits of local treatment to modify tbe 
colors when and where desired with extraordinary 
facility a feature which will be greatly appreciated 
by the artistic amateur 

A special camera la required to make tbe triple nega- 
tives but It la very simple and can be need without 
change for all ordinary kinds of pbotograpby with 
plates or films 

When it la desired to make a set of triple negatives 
tor color photography a trichromatic plate pack 
consisting of three eeneltlied plates held together u 
one la used In the special plate holder Instead of a 
■Ingle plate and la ao disposed In the camera after 
the plate holder has been Inserted u to produce by 
one exposure three negatives representing 
primary colon The plate pack consists of a red 
sensitive and a green sensitive plate with the sensitive 
or film surfaces In contact held between a backing 
enrd and a blue-sensitive plate which la hinged thereto 
by a strip of gammed paper When the pack la In 
aerted in the plate holder the red and green-sensitive tact with 

plates are retained by ledges and are pressed In ■ lose the back 

contact film against film by a spring on the Ud but 
the blne-senaltive piste is made slightly shorter so that 
It falls or passes outward between the ledges. When 
the opaque slide of the plate bolder la withdrawn In 
preparing for an exposure this plate falls outward 
Into the camera resting on the bottom of the latter In sltlon 
a horizontal position at right angle* to the other plates lever 
Aftef this a yellow screen plate la dropped down from the slide of the 
the camera roof by mesne of a lever on the exterior 



is shatter which Is 


H and J represent i 
flexible hinge attached to tha piste S the plate F 
being loose but held clamped between 11 end r when 


PHOTOGRAPHY 

The plate bolder le Inserted at the bark of the 
camera under a ground glam frame held by eprlnge 1 * 
the usual way Foe using la done by moving the lens 
Inward or outward throngh a tube on the rront 

It 1* evident rrom this arrangement that the image 
on each plate must be exactly the saaif but that two 
of them will be reversed sue by reflection and 111 
other bees use made throngh the glam* side of I be 
plate 

In making positive duplicates on the film It k only 
netemary to reverse the position of the print from the 
positive- positioned negatives to make all three positive 
prints coincide when bound together between two glees 
platen to form one harmonious transparent colored 
picture The collodion positive film Is bo thin that 
accurate registration of the three films Is not 
affected 

Tbe exposed pistes are develoied by lime develop 
ment as a unit held In a special ra k they being 
separated open like the leaves of a book In s tank 
filled with an amidol developer The resulting nega 
tlvea show no color bnt contain the color record In 
black and whits and when flnlahtd are available at 
any time for making natural color trana par notes 

To make the transparent color prints the three 
negatives are placed aide by aide in a printing frame 
A sheet of collodion bearing a coating of blrhromated 
Oah glue k laid collodion aide down on the negatives 
the back of the printing frame put In and then ex 
n — about one 
sheet la then 
cted aide up on a 
glass and developed by washing with wator under n 
tap for a few seconds This gives three gisduatrd 
low relief prints which are perfectly transpaient but 
they are then cut apart and Immersed In separate 
red blue and green dye baths for a few minutes (the 
dyes to be furnished In their proper colors > then rinsed 
off dried and superposed in register 1 1 make the com 
Plate natural olor transparency The same negatives 
are available for color [ rlnts on papei but th pro 
prints on | apt r are not yc I 
so simple and satkfa tory as the tranapareucy 

or the camera and Halt holdtr and 
for ran ylng the apparatus Is si own li the 
It k quite compact and simile Fx 
these plrtur s both In the form of lantern 
stereoscopic transparen lea have been shown 
hay possess a most pleasing hrllllsn * sc d 
coloring J ist as one wo lid like t > see 
ild lie mentioned that Mi It u ic t 

sutc ceded In develot Ing and pc rfee ting 
'tone and half tone three-color processes sevetal 
o and may b regarded as one of the pioneers 
photography F r son e of these discoveries 
awarded the Progress modal of the Rovsl 
lilt Society of Ureal Britain the Hllott ( res 
of tbe Franklin Institute and a spe lal g> I 
n the I hotograt hli Society of PI Hal Ipliln 
Informed that a company In this city undei 
tha style of Ives Inventions k soon to Introdue 
thk latest system which seems to be of a very prartl 
cal ha radar 


WIRELESS TIME SIGNALING TO SEA FROM THE EIFFEL TOWER 



BY F HONORE 

The wireless telegraphic station of the Eiffel Tower 
k now signaling Paris Observatory time to all vessels 
within a radius of 1 800 miles The present station le 
using IS to It boras-power When the new Installs 
tk» whose completion was delayed by the recent 
floods U finished 100 horse power will be at tho die 
poaal of tho engineers and the range will be doubled 
A master clock which has long been used for tbe 
correction of mar Ins chronometers Is set up In s room 
of the observatory side by side with blocks that tele 
graph mean time to various centers In Paris and 
sidereal docks which serve to regulate this mean time 
The master clock (n question Itself Indicates mean 
time with reference to the meridian of Paris Inclosed 
In a glass ease and suspended front a wall so thick 
that vibrations In masonry sad variations In tempera 
ture cannot affect tho mechanism It la corrected each 
day If necemotry by meant of a magsotic regulator 
Tha rod of the pendulum carries a magnet the lower 
mi ot which la spaced a few millimeters from a solan 
old Depending upon tho direction of tbe current 
which la sent through the solenoid, tho magnet Is at 
tra de d or repelled thus retarding or ^ooelsratlng the 
bsat pt the pendulum In this manner a lost second 
k regained In thirty -six mlnutea * 

ThA dook lg eonnectad by wlree with the key of 
th* Tireless station of the SUM Tower At midnight 
«4 at U R tha doekwort MtomotieaUy 
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oosnplet** » circuit thua actuating a Uotaa k*y asd 


The observatory Itaalf la not equipped to eend wire- 
lev algnala but It receives th m by means of a small 
aerial connected with telephonic receiver* On the 
other hand by meana of a Moral key In the circuit of 
an ordinary telesmph ayaten Independent of the 
clock the wlrelnu apiaratua on the Blffel Tower can 
be operated from th oh* rvatory 

At the proi er time each day an official don* a tele- 
phone headpiece and proceed* to the work of notify 
In* voaaile at see of thr -orrect time On* Anger on 
the Morse key hla eye (lued to the end of a reading 
telescope the official watches the beat of the pendulum 
At 11 re be del reeeea the key and by mean 
signal* he attracts the attention of Teasels In the 
range f a tl n At midnight the clock automatically 
signals the h ur This transmission of tlms Is ra- 
p at I twice aa we have aald namely at 11 01 and at 
11 4 i recede 1 y other combinations of warning sic 
nalH Hence vessels receive the time thrice In five 
n ut ■ 

The officer on board the vessel at sea Is similarly 
•quipped with a telephone headpiece and he watches 
e hro ometcr Instead of a clock Making due allow 
once for losslble errors of observation he estimates 


In last week s a fnt * Aura 
hro Id d the fact that a new international language 
baa made Its appearance which Is a strictly scientific 
alien pt made by an International oo mm lad on of phi 
loaophora scientists and pllologlata to Improve Eager 
onto and to provide the world with an artificial lan- 
g lacs whlob shall be tr ly International Borne of 
our Esperantist friends have misunderstood the pur 
pose of the commission and do not fully realise th* 
scope of the Improvement which has been effected 
They have written rather heated protests against the 
article which we published We are neither Bsperan 
tints nor Idolats but It seems to us that a fair examina- 
tion of the International Commission s work must 
convince anyone of the valuable service which It ran 
dered Below we republish Prof 0 Jeapenen's vto 


Dr Eamenbot has given us an lnt*rs*tto| 
of the way In which his language gradually 4 
In his mind while he was at the Warsaw 4)4 
Before he arrived at the oonvictlon that the; 
f r the vmab lary must be obtained froth th* , 
and Germanic languages, and that the airs* 
tag stock of International words must be naei 


them It arb t ar ly but with as much 
system and brevity as possible Although k 
noticed that suoh words are difficult to lean 
more dlfflcut to remember he has unfortu 


d priori formations which appear in word* 
frequent occurrence aa who how where? 
everywhere etc The n«! tempo and pro e*o 
chosen by the Delegation agree however m ch bet 
ter with the general character of language than the 
a es lorn and Mai of Dr Eamenhof 

Borne peculiarities may be accounted for by the 
Slavonic mother tongue of the author for example 
hla preference for sibilants and diphthongs which Is 
especially evident In the Invented wards (* g oM 
here vftis each eck even phi that phi* until ph 
and h being pronounced as E j and oh) In an artl 
cl* in Eamenhof a Kreetomatlo I find for example 
(p MS) Mu) ituj «e uanlaufuffhaf kaj he write) homo) 
Mu) anti etas lUitofadi prl pht and <p MS) Hon chi 
an kora i at tau la apero Ae la unua aria Napoo ontan- 
* dii ka) on faudirte chief Uu) emtnmiaj kopo) kin) 
etc The method at writing x I* also Buseian 
chso meet ektemplo etc and also efespedi ektpMi 
also ho for «« French words with oi taka an la Be 
peranto when they are spelt in thlp way la ”■*— l- " 
e g trotmoro tualeto ouols otheawlae they an spelt 
with oi or oj * g Join fofo foino Xtcio tnHUHc 


(Basel 


of actlen expreaaed by e* and U iekfiM m 
used la may oaeea when tba aUMde vtdt weald M 
sufficient) an to Be acc oun ted ter by ltaaffiaa aea gee . 

I do not object to tbs loportatta of 


means of derivative syllables. But peeullarl 
tie* of national langinga which reader mutual eon 



efcned a wff 4 

nted to . ___ 
t floaffit th so fi 
v te gatd* pm fcfcpM* aa that *_ 
th* target, Mr Brawffier tfrtotfrt ttflt M 


tween i and • * and ? At end p U dlaguleed by the 
dude* of letter* This produoea a very amateurish 
effect 

Beside the familiar part* of speech which ar* In 
dice ted by special termination* Eamenhof Invented a 
new dan characterised by the termination •*« (feos- 
f «w olmentu) but tbe limits of this dan which la 
elude* some but not all id verba and prepositions 


gutsed slpdst after the fashion of Votopflk ball 
French oh offer parkere French pOc omur t hell 
German tohtcUten English nmt char French oor 
fantno Instead of farin Into, French alerie (with a 


first two ayllabln and propose unbe eg in Interna 
tional word Instead of ekioiote The eoenomy In th* 
use of stems was carried much too far In E* peranto 
necessitating the employment of all aorta of oom 
pound words the dlgeovtry of who**^ meaning re- 



succeeded In producing on* which 
was in many respects superior to the attempt* of that 
time and which has proved In practice a serviceable 
though very imperfect 


d of the International pronmosr 


co r res po nding to German auttpr cken and enttehui- 
dtpea) The peculiarity of using the adverb Instead 
at the adjective in such cases as rttat score* eidi It 
Is n siyn s r y to see Is probably to be ascribed to th* 
oorreepjmdence of tb* Russian adverb with th* neuter 
predicate adjective This rule cannot be permitted 
however la an International i»"g"«g« because with 
• trgn word order It would be Impossible to any 
Whether **m were aeroer mean* it l* really eecee- 
tory*W It to n* o* warily true The oom pound per- 
fect (*M aq fa* satiate. I have hired a Ian having 
love ) rfatjnd* •»• of th* PoUah toototm. msm 
i-*)lMt wdof 


Jt no* of th* adjtettve (In <. , _ 

tttoBMlttTS ( f ewnthofr Itogee) rtt of ft* two teste 


W* recently commented upon n bUl which Is being 
considered by the House of Representative*, the pur 
pone of which 1* to compensate those in van ton whose 
Inventions have been appropriated by the government 
Binoe the publication of our remarks further test! 
many has been taken before tbe Ooaipltto* on Patents, 
which reveals th* hardships of an Inventor who *n 
deavors to create something which Will be of benefit 
to hla Government which only th* Government can 
ue* and for which he has only on* customer and that 
1* tb* Government Itself 

(to* such invention Is a torpedo system with a trol 
ley guide which was oonorlved by Mr WWjam B. 
Brewster while he was with Mr Mn 

It was at th* time Mr Bdtees. md Gardner Bljae war* 
perfecting the BdlaonBla* torpedo. Mr Br vw e te i 1 
thought that instead of guMtog th* torpedo to to* 
destinAticn by It* own meohsalam, ft oduM Ba gatded 
by • trolley *y*tom He consalted Oauttb Wwtoh 
•ad Abbot who were then premtoent tebtoeere ta 
New York, about the *y*tea hot he a** took any 
patent out until advised to do so >y a MBnt 
officer la th* War Department In ltH he *ffi)U*d ter 
a patent, which wa* issued In it* end <rtoch in 

mss 


the War Department at 
ptetwnt* own term*. The patent 


w t^dhght stotM ffiMwWW 


The unpractical nature of the drcumllexed letters 
baa been Indicated It may be remarked here how 
ever that la point of system Eamenhof ■ letter* ar* 
very inferior to th* similar ones employed la the 



hat fUM* been need ft totted 
th* Davis torpedo gun Mr B tewttor wrote agtfg to 
th* Navy Department asking ter noap e n ta tlto to* ttb*. 
use of hit Invention The N*vy Deps gt meq t regffidg 
that the Meetrle Boat Oompsay wae msktag the tsgt* 
of tb* Davl* torpedo although a* a IntoWr el fate, 
th* contests were actually oondneted hr officer* of fh* 
navy Lieut. Commander Davl* acknowledged th* ugh 
of the guide saying that he did not know at the pO toat . 
Further ecmffixmdcBW With the Navy Department 1*4 
th* scope at the patent and the 
finally ended in a flat roMtol to 


> be found to tb* UtM- 
of Prof. R 4 Fessenden* 



t produced stow Botuc of hla patoato hate 
been the subject matter of suite In the Circuit Court 
of the United States and have beets sustained. In 
frtogemente of them have been enjoined. Th* mtxuo- 
oeasful defendant to on* gait tendered Infringing wire- 
less material to the Navy Department Prof Fewen 
den protected against the Navy Department* purehgo- 
lng th* material from the Infringer calling Its atteft 
tlon to the fact that a court at the United State* had 
enjoined It from furnishing such material The Do 


I to fnrnteb th* i 

treated for and delivered It to the Navy E 
The furnishing of that material was used as tb* baste 
for contempt proceedings. The officers of the Infring- 
ing company were committed for contempt of court 


Thar* Is now pending to the f 
writ of certiorari a eaee brought to the local oonrt 
by th* Krupp Company against General C rosier Chief 
of Ordnance la which it aaka for an Injunction to 
restrain him and hla subordinates from making gong 
for the army aoeordtog to the Krupp patent fThen 
th* ease cams up for decision to th* Court Of Appeal* 
of tbe District of Colombia the Court held that n- 
gardle** of tbe fact that General Crosier was an officer 


benefit from tbe use of th* Krupp patents neverthe- 
less he was an tofrtoger The Krupp Company asked 
only for an Injunction to this asm end net for any 
compensation ter the use mad* of Its patent prior to 
tbe final decree Aa toJuMUon pure and simple wo«ld 
not be a complete remedy to many caste Ctenpral 
Cralsr was merely the agent of the Ordaahe* De- 
partment Th* Government of th* United Bkgase 
derived th* benefit sod not be (Mb (h* tot at to* 
bjtotodho 


t without tog 
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**a wtek toto* nwi gw*** 
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tt *** Md tost the aw « UK 
WW* tease* patented invention was * valid oBsIdar 
title* to a up »et t *» Htm am an i i ptWi eaatrmat for 
(MM! 4X Ant eight It Bight mb m If patent— 
tibffitiflSf tef* pwtocttcn. to tha remedy whkih they now 
h*v» la tiia Court of Claims for the infringement of 
*dr rights h t th* OoTMUBMBt Tbs eomrts kin 
W yvar found a difficulty standing la the war of 
•tanting to i«w 
Owrernmant in i 
**ad, ta the art that the i 
diction of the Court of Claims oonfln* It as a rnlt to 
to— artetog upon oootraot with th* Government 
Wj WB* th* a— * s *tt y Of bringing aetloaa muter ooa 
tract* taxptled -or axprasaad Thu*, la the case of 
fthfaMr (in U B MS) the patentee Invited the Gov 
mat to adapt hi* Invention and the Government 
«M m Thlg was held to amount to an Implied eon 
tftito. lit the aha* ef th* Bsrdaa Fite Anns Oosnpany 
(IWDkHI) thsjwlwte* oon un u ato ate d his lnv*n 
flea to the ode— ef the Ooremment end they used It 
Without expressly repodlatlag hie title Them feeta 
mere held to giro rise to the Implication of * etmtrw* 
Th* Un* U *o slight u to be little more than for 
tattoo* and th* distinction la oa* thgt ta utterly on 
worth# of * gr 
tlal Jsgtlo* to a 


.Aa th* trade mark law now stands the registration 
by a corporation of a technical trade mark which may 
be It* whole home or pert of Its nemo Is Impossible 
The Court of Appeals baa held In a recant decision 
published in the Official Osset te of July 7 th 1*08 In 
the aaaa of Kentucky Distilleries and Warehouse Com 
pany ts Old Lexington Club Distilling Company that 
whara the applicant la a corporation a trade name 
which te substantially a reproduction of the corporate 
name cannot be registered aa a technical trade mark 
That decision was regarded by the Patent Office aa 
authority tor making farther decision* which »r* gen 


He* to Keep A more omptots 


of the Mite pen*** the 
‘ If it ee» be SlWd 



of your Bcikhtjmo Ahbuosn 

Manufacturing 

Perfumes at Rom* You 
distillation of flow— also Illustrate such a (tin I 
wish to call your attention to the feet that such (till 
must be registered with the collector of the district 
la which such still la Ideated not only before opera 
tlon begins but Immediately after th* (till comes 
Into the possession or custody of such person whether 
it be a naw still distillery apparatus or not 
Th* law requires all atilte act up to be registered 
If for nse or not This applies to all still* of what 
ever slse and for whatever purpose Intended Any still 
which la not registered la subject to torfettun to th* 
United Bute* together with ell personal property In 
the possession or custody or under the control f 
such person and found In the building or In any yard 
or lnolosure connected with the building in which 
the same may be set up The person whose duty It te 
to register any still failing to do so la aubje t to 
flna and Imprisonment under section 81(8 Revised 


Kindly bring this to the attention of your sub- 
scribers to avoid any difficulties 
Newark N J H H Paxtmn 


To the Hdltor of the Bcirnnnr Asm as 

The recent set of Congress authorising the raising 
of the wresk of the U B S Maine baa given rise to 
many suggestions for raising her The wreck has 
rusted aa the bottom of Havana harbor for nearly 


In the mud The Malno was destroyed by the 
plosion a t a submarine min which caused the par 
tlal explosion of two or more of the forward mags 
the lorn of life (he results of this 
from, the bow to frame 


The situation la anomalous The Champion Safety 
Lock Company could not register Its trade mark 
Champion under the law aa It now stand* or aa It 
la now Interprated by the Court of Aiieals because 
the word Champion Is a conspicuous or salient part 
of the name of tbe company while John Smith who 
baa no rights whatever with regard to the Champion 
mark may register the trad# mark Obviously thl* 
1* unjust A MU baa been introduced for the express 
purpose of authorising the Patent Office to grant such 
a arts and to follow the letter of the law 


there la. howuvar another element which 
oonaUterad In this case the word Union may be 
regarded aa geographical and Carbide of ooune aa 
descriptive to that poaalbly this Is a ease where the 
trade mark should net be registered unices It came 
under tbs ten year clause of the law But Success 
and “Qhampioo end Amulet end each — obviously 
valid technical trade marks 
Another Instance can be found in the word Kodak 
ah applied to photographic camera*. That word ts 
undoubtedly a good trad* mark It has basn ana- 
tamed by court* Of this country and court* abroad 
Y»t tt 1* inallgity# to registration ba cu a ae the con 
pany that exploits tbs manufacture of that particular 
thing and has tbe ownership of that mark baa com* 
to be called the Hartman Kodak Company It 
aetsW unfair that a, trade mark which is a good mark 
aboukLba unraglatraM* beca use tt happens to he In- 
eorpoqltod In the firm name or the corporate name of 

Th* Ootomtttee on Patent# of the Hew* of Repre- 
amrtallv*f be* also before it tor eonaldeteUen meas- 
wsm TMsfl have for their purpose th* ta g 1 sa tin g or 
~ *um*kf ^ 


an Inch. Thee* same men If naked to draw a circle on 
th* sheet that weald Just cover the sun s disk If held 
between them and tbe sun at a distance of one foot 
from tbs ay* would produce a series of circles of 
magnitudes ranging from a twenty live cent piece to 

The real alas of the circle should la. only three 
sixteenths of an Inch In dlamater 

The method of representing the anna exact sire by 
a circle one foot from the eye u simple Take a 
smoked glass hold It one foot from the eye and 
■cratch pin mark* tangent to the tuna llak at tbe 
four quarter* When the diameter of the rlrcle In 
closed within these marks is measured It will bo 
found to be very close to t» reedtxteentha of an Ineb 

In other words If a circle of this site were drawl 
and In Ita area wore reproduced In proiortlon to an 
average s n spot the obs rv r would bt abl (o ex 
amlae the small dot at a distance of one foot from 
bis eyo with jut about the same ease tbat he cojld 
examine the real spot on the sun through a smoked 
glass Or (gain If the moon which la the asm* sppar 


by the same small circle were to be reproduced In 
miniature within Its area an observer holding It one 
foot from hla eye could examine It with tbe same 
scrutiny that he could examine the full moon with hla 
naked eye 

Detroit Mich B C I snots 



TO m 

To the Editor of tho fleuamne Amcsjcav 

Ask ten people how large the sun looks to them 
when It la In mid heaven and you will get ten dir 
ferent opinions of lta alas which range from a silver 
dollar to a cart wheel The varied opinions are due 
to the fact that there la nothing with which to com 
para It when looked nt by Itself Before eny ami 
rate estimate of lta atsa can be made we most have 
■one known ohjoet with which to compare It 
Thus when tbs sun is on the horlson and appears 
to he clone to house* (rets and hills It looks very 
large To soma people ft aoems aa large as a ho is 
Sr tree Moreover there are more persons who will 
to be a certain fixed six* under 
this condition than will agree when it Is viewed at 
th* santth The diversity of opinion In the latter case 
result* from the Inability of the aye to slse up an 
Isolated object 

This baa been proved by projecting a narrow beam 
of light on a perfectly black non reflecting screen so 
plaoed that th* observer could see nothing but the 
beam of light and had no way of Judging hla distance 
from tbe screen Tbs observations of several people 
undsr the** osedttions revealed th* tort that there was 
no certainty sboet th* length of th* beam the appar 


laches to several f*et 

This being th* ease when tbs sun Is In arid heaven 
how son tta stss fe* reduced to sobs turtform stand 
Wit 

Th* most logical aaswsr la found by represent i ng tt 
to a si role located at a flted dtKMce tram tbs eye 

•Ks nvufw* reader balds ton printed pad* about cos 
> tort pm hte eye* when reading At this distance 
M tea. totiaui* fhMy eloeely Oto ate* of th* typ* or 
du taMtortw. In tost, a done* good Judge* of dl 
jjffifjjrtrtatosrtto of a IHuotruttc*. tost tom 
iMto * M fraction *f 


The British Antarctic expedition has started on Its 
Journey for the South Consequently the opening 
article of the current Sditiisiiit No 17S8 In which 
the equipment of the expedition is described will prove 
of Interest Not so many years ago In his famous 
book on education Herbert Spencer | ut forth a pow 
erful plea for the study of science Nowadays bow 
ever an advocacy of that kind Is not ailed for and 
hla book Is at present largely of historic value only 
Since that time tbe pendulum has been swinging too 
far toward the scientific Prof Albert G Keller In 
an article on Science and th H n anltl s arg c* for 
ibleneas of the h inanities and of h inanity 
i not only tbat our live* may be enriched 
* tbe p irsult of o It re In diverse torn ■ not only 
destinies must be Impoverished by th« re 
gunelatlon of all lines aav one but also nslsta pen 
( more concrete contention that our special scientific 
»k la bound io suffer as a naeq enr f the neglect 
L for which the humai Itleg stsn 1 In all parts 
I dvlllx d world the least I s rab e t 

population from a ihysical a d ne tal a and 
irodu lug more n merou* prog y a <1 
xn that unless m ans can bo dovlsed to stay 
I flood of the unlit In the coarte of time the entire 
t must descend to a I wer I vel as regards physical 
nental qualities Of late the aid f ugmlca 
r recently still that of Mendellsi has been 
, to keep the race at a high atan lard 1 he 
L d ar outlined In an article eotltl *) 
Mr Paul F Bauder writes 
i quality of light A sympathetic 
and apprsclatlv blograihy la lubllshed of the late 
81r William Huggina Mlhu Thoms n contribute* a 
tho ghtful paper on atmospheric electricity One of 
the moat Interesting problems of archaiology has been 
solved by the rerent excavation* at Arteala that aa 
dent city of Gaul whore Verdngetorlx headed 80 000 
of hla oo mtrym n In a last gallant tho igh futile at 
tempt to atom th advance of tho victorious legions 1 
Cesar The wonders of these excavations are told In 
an Interesting article Mr Leon A Hackett oontrib t a 
a very exhaustive paper on the processes of cotton 
■ptnnlng 

The removal f ashes by onv ylng thorn to a waste 
mnk hydraulically la done In conne tlon with tie 
temporary plant b Hit to sui p y power during me 
cons ruction of the Rainbow Kalla hydro-eie trl de- 
veloi oi t of tbe Great ball* Water Poser and lown 
site tumpany on me Mlaao r River near Groat ba la 
Mont Ibe power bouse te me side or a hill dl 
rectly above the edge of the river bank I he bltumln 
o ■ *oal used te d imped by gravity from can on a 
trestl to a bln at the rear of th firing floor of the 
boll r room and runs down on this floor from whlrh 
It te fed by hand to tbe furnaces Aa the ssltes fall 
through the grates they are drawn out Into a trana 
v— e concrete-lined trench In the Aril g floor Th a 
■Me of the building where 
i with a flume extending on a grads of about 
ftve par sent to tbs edge of tbs river bank Whan tho 
grates are cleaned me ashes are palled Into tl e 
trench and a how stream turned into the latter t 
atari them They are tbna pick -d up by and ar 
had out to tbe river through Use Hume mly a small 
amount of water being required 
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tub MycotMQue annexed Vo the laboratory of 
cryptogamy of the. Parle school of pharmacy la un 
questionably tbe must original garden In the world 
It ipntalna lltlng apeclmenui of 107 apeclea of molda 
and allied fungi which M Hatnier baa patiently col 
lecird aeparated and cultivated on an appropriate 
nndlum 

Tbe fungi are aown or planted on pieces of llrorice 
root In bottlia of Bohemian glaaa about 2 Inches In 
dlametei nnd A Inrhea high The month of the bottle 
la itoaed with a plug of cotton wool A glaaa rod the 
top of which la enlarged to form a cup In which tbe 
piece* of licorice root are placed peaces through an 
India rubber stopper which la fitted to a bole in the 
bottom of the bottle The mlnlatnre greenhouse rests 
on a base of wood or porcelain 


Scfentlfip A mtHaa 

RDLN OF 

BY JACQUES BOYER. 

filament* of PenicilHwn at fir* staple and later 
branched and resembling a brush bear chaplet* of 
green gray yellow or roee-oolored spores Minute 
drops of water often condense on the brush of Penf- 
oillia# clmHforme producing a vary beautiful effect 
In order to obtain a pare and Isolated aperies In 
each bottle Interloper* of other * pec lea are carefully 
removed and the bottle If necessary la replanted two 
or three times The principal function of the collection 
la to supply the laboratory with living specimens of 
aaiurad purity of type for use In research and In the 
Illustration of lecture* 

The position of the curator la no sinecure Whan tha 
nutrient material has been exhausted tbe fungus will 
perish unless special methods of pi eaerr in g its Ufa are 
adopted M Balnler baring learned by expert woe 
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number af Bunin aa which ltt swtoo ponmto 

the two-fold ps*sr pf tiwaafWmtog etoreh into afcaa to 
and of coavafttog gtotoso Into al e oh ci and eerbon to 
arid* Among Hum jgehtas to Manor rwormseto, 
which to freeman tly eaan gtwwtag on decaying in* 
table matter W to wosuwaf s t epJeadeai exhlMts gag 
oate fllameats terminating to little batla. An stood 
a pedes, P atom*, to employed to heighten thebrtU- 

of cochineal Tbe stngl* genua JPmMofWsm to repiw- 
aented by 17 apoctoa P p touch* to tha common grass 
mold which attack* bread, trait and ether arttotoa of 
food Thricaa aorta of cbeaaaaww Chafrahfiitostoatotto 
flavors to apeclea of fanto ffl to* Brie fti P hto Cto bs ii 
to P cmMwm and P alto un. and Boguatat to/ 
wtrMcaa* which develop* toaMe tha ebeeae and pro- 



Sterttleto* the bottom 







Scientific American 

TEMPERATURE OF 


H Charles Nordmam baa 
agdltJoa to otter 
K tte aflectlva tempetitures of certain start The 
kpparatoa oonahta of a lateral attachment to the ere- 


THE 
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BY JOSEPH BARTON 

circular aperture the light of an Oeram metallic 
filament lamp of four volte and one ampere Thla 
little lamp la operated by storage batteries and rer> 
lated br meant of a rheoatat and an accurate volt 
meter There la no difficulty In maintaining the differ 
of potential between the lamp terminate oon 
ttant to within 1/100 volt br adjusting the rheostat 
once or twice per boar This correeponde to an In 


various temperatures between IBM deg F and 8 00 
deg F these temperatures being meaaui d with the 
F 8rr pyrometer The lint determinations nul 
with the (mail horlsontal equatorial of the oba< 1 va 
tory of Parla and the photometer described abov 
showed that thla method of monochromatic Imag h 
gives in a simple manner the measurements and 
ratios of the totel luminosity of atan free from tin 
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The Flights of Rolls, De Lesseps, &h<t 


The "beavlor-than-alr machine ' during the past few 
weeke hut proved nearly u useful u the Urge modern 
■Irehlp, that hut already been commereUllwd When 
BlArlot Brat flew arroaa the English Channel, aeroplane 
trafllr seemed near But aa nobody, not even hla 
rivals In that attempt, repeated the feat, hla perform- 
ance gradually lost Its convincing quality In Ger 
many his feat wan dubbed a "mere piece of good luck " 
When, however, during the last few weeks, the Chan 
net was not only crossed again on a BlArlot machine, 
but In quick succession the whoto navigable length 
of the Hudson was covered In a 
splendid high-speed Bight, and 
when on the heels of that triumph 
the Channel was crossed and re- 
crossed In a single flight, everyone 
realised that tho aeroplane had en 
tend upon a wider Bold of useful 
ness and that It was Indeed a ve- 
hicle which 1s destined to be the 
pleasure conveyance of the futun 
The three flights mentioned were all 
over established routes of the llvall 
eat truffle They all required a ma- 
chine which would not fall, under 
penalty of falling luto the water, 
and they wen- all between rocks or 
precipitous mountain sides, which 
made It a problem to land In case 
of emergency, and which Influ 
enced the air currents In s way a* 
yet so little known that even a 
aophyr might become formidable 
That they were successfully acoom 
pllshed by machines of so widely 
different types as the BlArlot mono- 
plane and the Curtiss and Wright 
biplanes shows to what extent the 
technics of flying machine construc- 
tion have advanced within the paat 
year They especially emphasise 
the Immense progress that has 
been made with regard to the heart 
of an aeroplane— Its motor 

It seems now certain that tho 
r will n 


BY CARL D I L N S T B V A CH 

ties of balancing, tbs difficulty of following a more 
or leas circuitous courts whits dodging ohstarlaa, It 
means something like the strain on a Hcyele rider, 
who with hla ryes ghted to a country road, trier an- 
ceaalugly to pick out a path. Though a flying pilot 
does not fear actual contact with objects below there 
still remains the need of allowing for leeway In oaas 
of wind gusts, Irregulsritlas of the motor or swaying 
the machine The principal advantage at being able to 
go high la, however, in 



vaUsy, with 
higher part 
grouped hlUi 


i history of the automobile en 
glne It offers certainly a more 
formidable problem, but It seems 
now amurnd that the continuous 
falling of i he early flight motors 
waa due leas to the Inherent dlffl 
oultles under which they had to 
work — running almost continuously 
at top-load— than to Inexmrience of 
the makers It should be pointed 
out that the Curtiss and a BlArlot 
machine alike flew with half the 
power with which thoy wore 
provided for these trips. Thoy were 
not larger than the standard type 
but De Lease pe bad a 50 horse pow 
or Onome motor In place of the 14 
horse-power Ansanl with which 
BIArlot flew across, and Curtiss 
also a 5} horse- power eight-cylinder 
motor against the uaual 15 horse- 
power four-cylinder engine of a 
Curtin biplane Capt Rolls had 
made no attempt to double the mo- 
tive power of hla Wright machlno, 
but as he was flying alone he had 
considerable reserve force at hla 
disposal These were all machines 
capable of carrying a paastnger. 
but flying with only the pilot 
aboard Consequently the motors 
were not running continuously un 
der toii-load any more ti 
Count de Leaaepa used his power sparingly He made 
little better time than BIArlot. Even Curtin, who waa 
beating the “Twentieth Century Limited,” says he 
rarely opened the throttle wide 
There Is another feature common to these flights, to 
which their success must be ascribed Just aa much 
aa to more reliable motive power It la tl 
of high flying For trips of this nature a 
tlon has the very obvious advantage of eas; 

De Lease pe flew In a fog. yet. In contrast to BIArlot, he 
waa almoet always In sight of land, at an altitude of 
a thousand feet, aa compared with BlArtot'a 100. 
From the same superior level Curt! is aaw the 
spread below him like g chart He could mal 
cota. pick hla landings, and sully decide when b*t 
to lay hla oourse. Flying high greatly simplifies thf 
phot's task, where low flying would add to the "" ' 
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iftnnlj- wlaaiy t&Vmf 

unauvek of anauhlag tbs gartkosod tb , 
had no doubt UuwtftM* trick whlls flyfr* : 
Kesha. Tke Hudson Hirer la knqwn u (ft# 
Rhine,'' but the long narrow vaUey c# Lake 
one of tha German Rhine auh worn 
» lent 'iru»t-,«f vineyard# along M,i, 
. the massive asuonry **,.**#■ jUtt*-, 
caUSys vatnely angxp^ag tbfl ,1, 
at oli castles. Df w*th*t 
Sons are similar th those 
bright Bondar Fhsn Writ# mW 
hla epahoaklac flight to 
Fork, (he greatest safety tap th* 
air's UUowa la tndaed tow.il next to 
thh water ha tuA a river, v*0«r. 

As * fast of navigation OurtMsV 
flight sxeeUad ha Utmtof* an* ■ 
Solis’s journeys across tits sag; Ha 
had to deal with muck mart nriad - 
ooodiUoas of the air, just aa sbanr 
log aa the topography of dp %*d- 
scapa over which ha pi naming 
It la not fttyrMpF that ow Ms 
long (rip ha eooo wrt arafl that bug- 
bear of the aeroplane descending 


aviators In the old days *of (he 


power-driven machine, for good 
reason Uw rsvsraa condltloa baa 
been sought Gliding th a satm U 
m uninteresting, the machine In 


LAd.ppwm, that Lilian that, Pljcfft-. 
^Herring, ’ and Avery gladly pre- 
ferred to rltV the gusts instead. 


ring fonrtssa yean ago so elo- 
quently described, when ha refers 
to a feeling at the pit of the stom- 
ach like that caused by a quick- 
starting elevator and to lightning 
changes In the level of flight of 
twenty to forty (Set 
Curt! os’s ingenious use of the 
horisontal rudder In meeting these 
disturbances by a “homeopathic 
remedy ” 1 e„ checking the deeoent 
by steering down and gaining 
spend, shows hla great aptness for 
aeroplanlng. in an Interview with 
the apthor the Wright brothers In 
early as 1*05, 


De Lrampa la hla BMriet assaoplaaa fljiag acre 

thb aware aid tou inonim to fit uam't 

1 

Aviators are fast mllatng that It Is better to egjpp*r 
aerial disturbances than to fight that. This tad* &- 
prevent Uwm from foUowtn* any routs that appryMta 
tha ooniMd character of a roadway. ol^jbiffc<, 
able tans* of flight may be found only tftbs wtfchfp^ 
unfettered, can pick Ida Mk at any tstal up to i||ij 
«B^aytapag.«rr 


My. Ourttm la planning now to add 
a deripe which glvsshtma drm*r 
hold cat tbs maehlfls at tty —A, 
when under tha Impulse Sf 
sosadlhg air It H aUpfik* faster - 
away under him than gravity us- , 
bed hi* oWm body, whltt, in the 
erlfltnai dealt* of tho same ms- 
a&flu by Herring A* i 


by BlAriot, who rah luto aa at 
lug to land. Ds Lamspa- u 
crossed the vary edge 
above this trap, sacapsd aUdaBJcsrct 
violent alrwwf that bsataapflM^' 


tmm 
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« ra r desired to turning it before wttb- 
Mw«« It from thh' thimble. A slight modlfleatlom 
®* this fh ata nla g device consists Id attaching tha 
tbtmblt to th* ehtannsy by Swu of spike* r, which 
tok* the place of tha ears C a* wall m tbs eir / 
Tha (tors pip* to provided with tongues which are 


jU nnms vim mow*. 

,- v _ . to tbs neeempanytaig engraving liuto. 

tarperabod/lai a cyim- 

**pl« ttaabs tar rsvantag tha position of tha Talas 
W »* egd «f saah stroke «f tha platan, M that tha 
***** VW ppafWe oontln oonal jr sad antomatlcaUy. 
f,WM nhowa tha cylinder partly broken away to show 
-fM Platon and piston rod. It wfll ba observed that 
Als ptotoo rod 4 la hollow to receive tha fair* rod B. 
■Tha hBtof aad of 43ta vnfrs rod to thraadad to reaelve 
■* ol adducing Data, which are adapted to atrlha 
Iflto And of tha ptoton boas when tha piston mores for- 
'^nrt, thus farcin tha ralra rad outward. On tha ra- 
ws torch* of th* platon a pin* <7 carried thaaeby 
strikes tha nttft m tha ralra rod, and more* tha lat- 
ter to U* Innut position. Tha valve rod paaMi through 
too head of tha eyilmdar and engage* a rocker frame 
V, pivoted cat a bracket famed on tha cyllndsr head. 
ThU rocker frame consists of two enaahaada con- 
nected by a pair of roll Sprints. The upper orroeheed 
to formed with a roller , as shown In fig. ». which to 
adapted to engage a rocksr X. Tha latlar U counseled 
by a rod and crank to a ralra In the ralra cheat. The 
Taira la shown In flpL 8 and 4 It ooadtem of a 
diametrically disposed plate T, proridad with reliable 
paohlngn which may be turned to connect the inlet 
port 0 With either one of th* paaaatM if or J, while 
the other of the p sas agm Is connected with tha as - 
hanat port A. In operation, whan the valve to tented 


A fenoa post af ooncrote block* which la of a decid- 
edly unique type to Illustrated In the accompanying 
*ug ravin* It consists of a series of blocks of cun- 
orete deroid of aharp angles and preferably of apberi- 


***"» * pr0YW#d with t«m*uaa which arc cal form Those are mounted ono above the other on 

ndsraut, form Inf grooves In which tha spikes are a rod which extends through opening! in the spheres 

received when tha pipe to glran a partial turn. Tha Th. pout thus ha. the \t^™ce a *t StaJ 


nomom nova nn aid mnu rot noi T1 *e preset 
oraorea. known to u> 

■t; *.*3- -w- “ 

withdrawn, the opening may ba closed by meant of a ro“X r 5* 
cap 0, which to provldud with grooves a, like throe from hetn.i 
of the store pipe. The Inventor of this stove pipe and devised a m, 
thlmbto to Mr. Ambrose P McGulrk, of Daraeport, ^ ^ 


beads strung on a glut pin At suitable intervals a 
bracket to attached to the rod. to which the fence wires 
are secured These brackets are of very simple form, 
consisting of U-shaped straps of metal, which are 
clamped to the rod by means of a bolt One of the logs 
of the U member to extended beyond the other, and to 
formed with an opening through which the fence wire 
la passed Any number of these brackets may be ar- 
ranged on the rod Intermediate or the nphorea It to 
claimed for thin fence poet that It Is particularly 
adapted for cattle lands because its flexibility pre- 
rents It from being knocked down, and the danger of 
the wires being broken la thus greatly lessened As 
tho block* are spherical, they are leas «aally Injured 
by frost or weather conditions. The lonre post may 
easily be taken apart end packed In a small space for 
shipping The Inventor of this fence poet to Mr 
Charles T Howell, of Olen Klora. Wta. 

Brief Notes OB Now Isnetlese 

ra T1 *e presence of a submarine boat U sometime* made 
known to the enemy by the train of babbles that rise 
to the surface of the water from the gaeenglne ex- 
the haust These bubbles are readily dlacerolble, end 
»>P« Indicate the course which la being pursued, thus <m- 
‘ I* abllng tho enemy to take muaaoree for defense or a 
>f a counter attack In order to prevent a submarine boat 
Kme f rom betraying its course In thle way, an inventor has 
ui devised a method of retaining the exhaust gases, per 
°tU milling them to escape only at Irregular Intervals In 
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Are, may be elevated to a considerable height, lay to 
the second-story windows, and moved Inward toward 
the building so Os to bridge over the areaway The 
Inmates can then leap from their windows to the 
mattress 

There Is nothing n Are men dreads mors than a Are 
which produce* volumes of dense smoko, for It la Im 
possible for him to get near enough to the Beat of the 
lire and to see clearly enough to direct the stream of 
water properly Various devices to enable a Ore man 
to breathe In such conditions have been proposed from 
time to time A novel scheme of this sort has Just 
been patented. It consists of a pair of bellows non 
sectod to a water wheel tar the hose near the hydrant, 
and operated thereby to open and dote alternately 
Fresh air to thus pnapsd through an auxiliary pipe 
conducted along the main hose to a mask which 1* 
worn by th# fireman. 

In tha raising of such vegetables as asparagus, 
grass on l oae , pi* plant, strawberries, and the like. It 
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It customary to force (he growth by covering tbe 
beda with glass. This b rather a cumbersome procaw, 
ee U Involves the construction of frames over the 
plants, which must be dismantled before they mm 
bn removed to a new locution Furthermore, the beat- 
ing device that la sometimes employed must be 
moved as well, which Is rather an eipenslve operation. 
An Improvement on these conditions has been sug- 
gested rmnutly It consists In the use of a portable 
greenhouse and a separate portable beating plant, 
which may be connected to the heating plpee of the 
greeiilioueo The greenhouse Is mounted on wheels, 
which travel mi tracks or ways. The waye are tem- 
porarily laid when moving tho greenhouse from one 
place to unolhor 

Two Interesting patents on drinking cups have re- 
unlly been lsaned Ono of them provides a folding- 
pocket drinking cup, which consists of a piece of 
flexible waterproof material folded upon Itself to form 
a c up without any seams through which tbe water may 
leak The cup b covered by a atrip of leather, and 
may be collapsed to form a flat package, so that It 
can he placed conveniently In the vest pocket. Tbe 
otbor tup referred to b adapted parttcubrly for nse 
at soda fountains and publle dispensaries of beverages 
It b formed of a band of paraffine paper connected by 
an overlapped Joint Tbe bottom of tbe cup b made 
out or a star-shaped blank, the points of whloh are 
folded up on the aides of tbe cup, and serve not only 
to attach tho bottom to tha cup, but to reinforce It 
The cup b made of tapering form to permit of 
nesting 

Mr Dexter M Rogers, of Boston, Mass, has dedi- 
cated to the public on Insect-destroying bomb upon 
whlih he has Just secured a patent The bomb con- 
tains dry poisons In powdered rorra, and b arranged 
to ho exploded when It reaches a cc rlaln height after 


face* with ratchet teeth that i*m id p rev eat it! 
drawal from tbe wood. The teal bead should alec be 
formed with ratchet teeth Inclined oppositely to tbeM 
of the wedge, so as to prevent tha handle from bring 
withdrawn. 

Ajb-Oouuhu Fan —It b well known that tha dress- 
bthm of air Increases tbe rate of evaporation, and thug 
cools a moist body It b for tbb reason that we use 
a fan to produce an artificial draught of air over the 



■ur-oooum fab. 


face and absorb moisture from the skin An Inventor 
has recently bit upon the Idea of Improving the 
efficiency or tbe fan by providing It with a moist pad, 
so that the evaporation will cool the tan Tbe fan 
Is made up of a rattan frame, as abown In the ac- 
companying drawing, which b covered with two layers 
of cloth, between which b a layer of felt The cloth 


h. lug discharged from a gun Tho poisonous powder J**®™ ** re “° ved *® ° ot th ® 

la thus distributed in the air, and gradually settles ™ l^cr td mobtan It Undoubtedly, when the fan Is 
clown on (he leaves of the trees which are Infected with operated It will grow colder, by reason of the evspora- 


thu Insects This method of (resting the ti 
uessca the advantage that the powder will' j 
parts or the foliage, and b applied with a eras 
of time and bbor 


tkat of moisture from the fslt. It b a question, bow- 
moisture In the sir absorbed 
4 * certain uatent de- 


Oim Bobk iW(TiM) Tbi kscocK.— A rather Ingenlbl 
method or (oMting the alghta or a guu has recently Mf 
patented by a Herman Inventor It roosbb In ptfefi 
the telescope In the bora of the gun, with lb UMi 


eight parallel to the axis of tbe bore Tha slghtUWgj 
device Is then set to Ha sero position, and the gun $£,' 
nlmod at a distant object. Tbe eye-piece of I ho tern-” 
scope, which b abown In the enlarged sectional view, 
b fitted with a prbm. so that the axis of sight inter 
sects the line of atm at tho eye In this way It U 



tree, to torn the (haft and arrow the eo*t tnlotbe 
stamp wtm the mump btoe big* for Dm thmedsd 


section may be added. After tbe stump has Map 
■pllt, by swans of the eons. Into a number of small 
parts, these part* oaa easily M excavated and re* 


Un-gsTixu Hatch roa Bomuun Boats.— W hsn 
a submarine boat has been disabled and sank, tbs . 
ocoupanb dare not attempt to escape, tor If tbs batch 
should be opened there would be an inrush of water, 




un-uras satox tax imum xoatb. 


which would drown tbe crew before they could es- 
cape. An Inventor has recently hit upon an Idea, 
borrowed possibly from the revolving doors thst_ are 
used lu publtceJmlldlnga, whereby tbe craw can es- 
cape, one at a time, without .admitting more than a 
measured quantity of water at each operation of the 
hatch. In this oase a cylindrical batch b used, pro- 
vided with an opening at one side The hatch b 
mounted In water-right bearings, and b oonneoted by 
means of suitable gearing with a driving shaft, wbloh 
will turn it on lb axle, bringing tbs opening lint 
Into communication with the Interior of the veste d , 
and then with the water outside To escape from tho 
vernal, a man crawb Into tbe hatch, as Indicated hi 
Fig X, and then It b turned around to tha poaltlon 
abown In Fig. 3, permitting him to dive upward 
through the water and escape 
Bnr-Juici: Pans— One of the best foods for In- 
valids b tbs Juice of rare beer, which Is out Into 
fragments and pressed out by means of a small band 
press. An Inventor In France has recently devised a 
very simple press for tbb purpose, whloh allows of 




ha cheap to manufacture 
naed without tbo nccvealty or 
cortes through kolas therein and 
atm red In poattlon, cannot bo tampered with 
wit boot detection. 

HOOK IIOUDUR — W C Tunas, lend on, 
Ontario, Canada Mr Trader's tnnaUm re- 
latra to book holders, and parttontarty to book- 
hakterq (or atmofraphlc and other note hooka, 
n plate betas prarldcd wblc|i I* pivoted to n 
carer if a note booh, a bent wire with Ithgren 
betas pivoted ta the plate, and ttw Haters beta* 
adapted ta aagaae and bold the carers of the 
book relatively to each other. 

HABXBM BACK PAD AND COLLAR-PAD. 
— I* P Orman I sea. Ban Mesa. Cal The pad 
b Qgbt jret duly loJble, and alaoat entirely 
relieves the friction between the portion rset- 
lns (n direct contact with the back of the ani- 
mal and the portion to which the wetsbt Is 
applied by t strep or other means. The tap 
Plata ta ao ar reused as to bo limited ta Its «p4- 
wia* and lateral movement wlthla oertata Um- 
tta The wetsbt la comparatively ata^O. 

COMFqpND PM PRODOaxa silk-uk* 

KPPRCTR— L. L. LitimKBLb, Eeltfaaae l, 
nans Vra, Austria. TWa tarentlcn Mata* 
ta,s«utat ■*«** tar ptodsrtav anh-uh# ee 
yawpt-laaur wrseta. and snA, tar laataaev, ea 
’ d ta tathW I to Letters patent «f the Called 
, taataa, tthtartp treated ta tb uumteid. 
i Warn ta «r**aUta ■ aCtartaf matter tor 
'aimta wkA apptfai ta vtrWha Wtkka Mad* 
tag*** papa*, trethaf, taattb mm 

s%«(t jmflaii» » ^ in<tan , . anrsrraaqi* * ea- 

ammssmes 


opening and prevent the bar from pulltns out 
ot the mala under the action of the locking 
race re, the projection and eyo helos adjust 
able a Ions the lanstb of the handle-bar to 
accommodate I be stopper to the point at which 
It la placed ta the mala, the eye ladat ar 
reused dose to the outar wall of the main 
whon the projection la ongaged. 


pBMs-corrnto dbvicb.— h a b ***«*, 

Waehtagtou, D C By this device dear end 
perfect ooptes may be made from type-writing 
made with ordinary retpyteg ribbons and from 
writing made with ordinary copying Inks, Is 
ddlbla pencils, etc., an apectal, heavily Inked 
or qulckbcopylng rlbhoaa or Inks betas neces- 
sary, aa In the ordinary copytng devices ot this 
type, thus obviating the eamrlas and blurring 
of tetters before eopylsg, and dnrta* the 
process of copying, as where quick -copy Isa rtb- 

BDtH PULLER. — J 0 O’Dogjrmi, Wash- 
teStest. I>, C. The present Invention la an 
I mp rc va m tlJl In the claaa of Bach Is ee or lab 
p lament! adapted for grubbing or pulling 
bathes. The Improvement la embodied la the 
roOev aa< rettat Sltacbmctu and ta draft da. 


DBArBOX. DRAW IMG-BBAD-— R. L. Ottws- 
■*Wtv P Jk emn r c kvt reamp Latpteg. Oermany 
Injb* drew** preeese of this tarnation as 
Wtttary, bia re m or ca* Is snqrtoyed, by 
assaax ta w h isk t he talltn are pressed down 


1a shoee sod Is more particularly *1 
to those shoes designed for the nee 
dren In which s wedge le Inserted ui 
heel seat to re lee thn heel while at t 
rim* preserving the continuity of tlx 
from the rrnnt lo the extrema rear 
rL»XIBLB CONNK(*T!ON, — Y W 
Newark N J This lnrentlc® pertain 
tain Improrcmcnle 1s boxlhle conncctl 
dally designed for n«o In enonertteg 


member*. The Improved lumnertlon In tiaclf ride 
coned tu tee ■ tralvorsal Joint end may he need ,j, v | 
In any form of apparatus or machinery In the 
which universal Joints are desired It le per win 
ticularly desirable for an In smell dexlble li I, 
shafts v 

TRANMIbRlON-OKAItlNfl -J K Rootle, Wit 
Moatgomery, Pa On the tnmemteelan eheft wbl 
i plurality ot gcarx la loosely mounted and In i 
means le provided for keying the gears 1» the Is , 
shaft In Succession or for freeing .11 the live 
(ears , a driven shaft hse a single louse gear prot 
with shiftable keying end means, e keying brol 
means la m direction secure* tin gear on ilrlv 
the driver shaft while s movement In the np- v 
pcatta direction directly connects the Irens ,| nj 


' bottom lo Idapt the roller to s On 
aide, the cam or cccentrtt 
RaJloxx provided with ohture sngli 
» to ref liroov HIIAKT TIIO l 


I provided with openings for 
log through thi openings A 
ranged on each side of the tit 


nw ah,-tn-aftaw;the Wi th dra wal *( the fresrt 

:*wr; Cf td ^reare ree flsre; u_ a tL'ST r T 


CAKBURICTBB.— T J Fax, New Tort, « 
X T„ asd 1 M iLLSWOtTH. Bernerdevidc, 1 
N J Owe of tb* objects of tbit Improvement « 
ta to provtda a device adapted to automatic- « 
ally control tb* supply of cherge in the no ' 
gta* until said engine acquiree a definite pre ‘ 
iteletiTiklsd ipoed, at which Hme the device 1 
aetnmitirettT admits addltlcnsl sir and into- 
aatfeafly taotreare the quantity of sold air aa b 
the spied of the easts* taoroagre above tb* 1 


n In place, and an elastic envelope on 
>r face of the Hra and lapped on the * 
rent, the edge* of the envelop,' abutting 
eg of the platen, and nails driven thr.ii 
envelop Into the laminated body of 








































the decree of ocular fatigue, etc Fortu- 
nately, Nordnuuin'a photometric method 
eliminate* theee error* In the determine 
tlon of the total luminosity of stars. It 
makea possible an exact atudy of the 
colors of stars and of the dispersion of 
light In Intorstaller space Finally, It 
will undoubtedly give Information con- 
cerning the Intrinsic mechanism of the 
strange and mysterious transformations 
of variable stars of all daises 


Automobiles 

We build them We guaranty* them 

We eeU them to you direct from our factory 

Real Inside Prices 

O UR new Automobile Catalog quotes THE ONLY 
REAL INSIDE PRICES ON AUTOMOBILES. 
In this catalog we show automobiles for $370 00 
and up, six different models, all built by us in our own 
automobile factory. When you buy a SEARS you get it 
direct from our big Chicago factory at the factory price. 

With our new Automobile Catalog we will send you 
our Booklet of Testimonials showing pictures of custom 
ers using Seal $ 
with letters frorivi 




-Vice that he organised 
met lion wllh the Inter 
ili ul Exposition This 
first of It* kind, was 


ordinarily has at 
hla command The attention of the 
Frankfort *er\lre wag directed especially 
to the predhtlon of thunderstorm* The 
life history of these storms Is now well 
understood thanks to the brilliant In 
vcstlgnllona of a small group or me 
toorologlsls of whom M Durand-OrAvIlle 
Is the most i onsplcuoiis In the great 
majority or caseB they sweep across thu 
country In a long llm that may be rom 
pared to the front of an advancing army 
—the 'Thunderstorm front’ — at n s|ieed 
averaging. In Europe, about 40 kilomet- 
ers an hour The line of Britain, hnim 
a position more or less parallel to Itself, 

I and Its progresa Is nut dWlndl to un- 
did, it Its existence and position are 
known at any given time The prercqul 
sites of sucresnfu) thunderstorm predic- 
tion are a dense network of rcitorllng 
stations and a system of adequate tele- 
graphic communication with the central 

Dr l.lnkp engaged the services of Bfty 
live observers > onstltntlng a ph ket line 
of 1B0 kilometers rsdhm around the city 
of Frankfort These were mainly re- 
cruited from among the volunteer ob 
srvors already reporting, but not by 
•legraph, to tho existing meteorological 
istltutes of Southern Oermany These 
is were requested to send an ‘ ur- 



cxceptlons, all the llilrty-setep thunder- 
storms that reached Frankfort during 
the three months of the exposition were- 
duly heralded an hour or mors before 
their arrival 

It Is noted that no alriraft attempted 
to fly In the face of prov Idenre — and the 
weather forecaster — except the big Zep- 
pelin," which began Its famous voyage 
to Cologne against the advice of the fore 
caster and promptly ran Into a heavy 
thunderstorm. 

The entire cost of the servlne was only 
800 marks C$150) , an Inslgnlfhant 
amount compared to the value or a single 
large airship, to which, as well as to the 
lives of aeronauts, an effective storm- 
warning service accordingly offers a 
cheap form of Insurance 
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THE OPEN DOOR OF AVIATION 

I s tllHHohiiiK I hi' in Jiiru thin graulul in favor of the 
\l I litlit lirnlhi i k umiIiihI I'mtlsH, In IwlM* lluzil 
mid Uu m in i liu lnjuiii lion graulul bv ludgc 
llmnl ngnlnii I’aiillnii I In (limit (unit of A|j 

in immii Ium Ah ii Ri m ral rub iiii-Hinlimi v Injunc 
tbmu are mil niuiiti mini, d in jmlint urn i < '< n bv 
lira, i Ii llmnnlh The riiihiin 1 1 in t I in u, H.ik Hard) 
liniiiil ih lull lugi in lit hii ih .nil nhUl linked I hut a 
(mill Ii Jimtllnd m nt-i milling tin iimumniiuu and 
IIH> nr nil Inn nth in 1 1 Torn tin i|iiinllnn nr pal< tit mini 
Jt> Ih ili i (ili (I Tin in in i hr Is in put) vvnv emu me ml 
nth Ii iiri'lliiilnun Injiini lluni wire ground without 
• ulii Ilia, Inin llu niiPHtbin nl valldiiv many nn hum at 
■ efi mlpiit h ImaliuBK would be t tippl'd until after 
Mars nf lliigutlm lila li g.vl rights Hie doail) di lined 
The hardship nlibli results from tun gnat a reudl 
1*1 sh mi tin Jim I nl n lorn r innri In iTHtraln nn alleged 
lufi iiif« i In oxullenilv Illustrated li> this very in- 
junction w Ii ii li the Wrights ubtulned nKalnit Curtis, 
mul 1 .mlliHii Ah a lcault uf the Inti rlocutory dev rest 
(>f Imlgca Hand and Hawl the Wrlliht brolliera have 
i mitrolbd flying In Ibl. lountry for the last six 
nionthH. t ulcus lie tiled a bond with the court, no 
aviator who nard a machine equipped with allvrona 
or wing warping devli el operated In conjunction with 
n \ertiiOl rudder i until make .ell ur fl> his appa 
iiiiiih In dll. (Oimtr) tt Ih far frutu our Intention to 
'ensure tbc Wright brotbera for the attitude which 
they have taken They are In every way Justified 
in seeking to uphold their patent, and in defending 
light, which une.tabllahed aa they are aa yet from a 
legal point of view are nevertheleM the fruit of pains- 
taking experiment, extending over year. Probably 
the counsel of the Wright brothers themselves were 
hs much astonished by the willingness of Judges Hsnd 
and Hard to grant Injunctions against t'lirtlna and 
Paulfaan aa tbo patent profeaslon at large Curtin 
at leant <u a successful aviator before the Wright 
brothera decided to mot aside all .ccrer) and to show 
the uorlil what manner of machine was that of whose 
performances they bad darkly hinted BWSrlot, too, 
had been plucklly experimenting for some time 
before the Wrlglita flew In public Curtiss was using 
hinged wing tliia in his earlier machines with which 
he made public flights antedating the open flights of 
the Wrights. It la astonishing that the lower court 
should have failed to And In these farts a sufficient 
conflict of evidence to deny the granting of an In 
Junction 

With the reversal of the decision of the lower court 
bv the Circuit Court of Appeals, the development of 
s\ tat Ion In this country Is now unhampered Paulban 
Sommer, BK'rlot Dn Lease pe, and the rest of that 
during company of French aerial pilots, whose ex 
plotu enliven the press dispatches almost every day, 
are now at liberty to enter this country and fly with- 
out the fear of finding their hands and their machine. . 
tied by a sweeping Injunction Moreover, American 
Inventors will have the opportunity of Improving ex- 
isting machine* provided with wing warping device., 
without fear of lm urrlng a flu. for contempt of court 
Much as we should like to see justice done to the 
Wrights, we cannot but feel that the reversal of an 
Injunction granted contrary to established precedents 
will be viewed with sntlefactlon by every aeronaut. 

TH* MUNtlVlO AMERICAN AERONAUTICAL TROfNT, 

A PART from the value which will attach to tto 
Bcif ntific A si Fite at aeronautical trophy as 
Indicatlnk that Its permanent owner baa in 
three different years made the lougcot flight 
In the United State., the trophy will 1 pones, a strong 


Scientific American, 

historical and sentimental Interest i 
the first prise of any kind offered In America f*r tb. 
encouragement of the art of aviation. 

in this respect the trophy must torevsr be unique 
Among the countlea cups and prise* which will be 
offered In Incrsaslng numberi during the years to 
come Cups which are won year by year for certain 
■ITCial events and pass Into the permanent owner 
ship of the winner pomhm a value and Interest which, 
however great at the time, must necessarily become 
local and personal as the year, go by, but a trophy 
which carries the distinction of being the flrat to b* 
offered In that early period of doubt and struggle 
which marks the 1ncc|>tlon of a great and difficult art 
such as that of flight through the air must over pos- 
sess a value all its own, which will Inevitably Increase 
with the lapse of time 

In this (onnccllun, wo wish to draw the attention of 
intrants for the forthcoming long-distance, noss-eoun 
tr> flights, for whiib such generous prims have been 
offend to the foci that upon Muir Bending a letter 
of nollflcHiioii to tin Aero (Till) nr Ainerlia their 
PlKlits will nctlvt official n inanition and If the dis- 
tance invert d should Is* grcsLr than llu seventy to 
sc vent) Hvo miles (official cllstanLC now nodi r ronslil 
nation I flown bv Mr Curtiss Is tween Allmnj and 
Pimgliket pbli , Hint coiiUhtanl unless Ills record should 
lx mu paused befori llu ilose of I he year will Is the 
t linn i of the i up lor the vc vr tuiti There Is no 
• iitrniut foe or ■ \|» nn or .ill) kind attached to null 
nn mil) the Bmdiiij. nl -v litter similar to tluil to 
Mr CmllsB wltlili w is published In llu St ii Ttrii 
A vii nn v\ of rum Kill Pin being nil dm Is iumh- 


nf feu t lieio In no stipulation of Huh (harm lor Iiid 
down H h <<>nt*ii,iiit wins the nip time tlnus lm 
lw>e£p»r'tt" "In I lie I It Ih won In 

Hue-^Jh+f Jtob-'dc ruble 


direction wflt be 




entrants™ _ _ 

test marksd kp.Jb« keenest rtnS| 


THN IBTlRRAtlONAl UNION TON OO-OFXRATION IN 
MLAR M EISA BON 

I F s scientific critic were called upon tp msntlon 
one of the most striking and Important features 
of modern aatronomlcal research 1L Is quit, likely 
that hg would refer to the spirit of organised 
and practical cooperation which la manifested by ob- 
sorvatorfex and astninmners By svolvlng aultabla 
plans for Joint efforts to enable each Institution to do 
the work for which by equipment and position It Is 
beat aultsd, and by assigning through common agree- 
ment the particular part to he played in any given 
campaign, Increased efficiency Is secured, useless dupll 
cation 1* prevented and the entire project under prose- 
cution can be advanoed symmetrically and rapidly, 
The photographic charting of ths heavens, the obeer 
ration of transits and total solar eclipses, thg study 
of the variation of latltuds, and the luveAlgatlon of 
the shape and mas. of the earth, are a few familiar 
Install oe* of valuable cooperative effort by astron- 
omers. 

More recently there ha* been an attempt to sarurs 
a similar harmony of effort and cooperation in the 
study el the sun, and in 1»04 at the initiative of Prof. 
George B. Hale, director of the Mount Wilson Solar 
Observatory of the Carnegie Institution of 
ton, there was formed among the visiting i 
at the St Louis Exposition an International Union for 
Cooperation in Solar Research. In the following year 
this Union met at Oxford, and In 1MT at the observa- 
tory of Maud on in France. This year, on August tKh, 
the raemban of the International Union Will s wamble 
at Mount Wilson, California, as the waste of Prof. 
Hale and the Solar Observatory of the Carpegi* Insti- 
tution. This masting should prove unique and mem- 
orable, for It may be doubted whether there have ever 


•C times 0* Pvot HUr tod the 

“ ' » kfafltohy Wmtt»ed, 


win be abl T _____ 

tMtltutlon and He notol and powerful tostnunaat* by 
tceeas of whloh several n*w chapter, in our knowledge 
of solar phenomena have been written and still other 
discoveries, especially in the field of stellar evolution, 
seem destined to follow 

To most of the visiting edentmta who never beiure 
have made the pilgrimage from Pasadena up the elopes 
of Mount Wilson the work of the Solar Observatory la 
familiar from accounts published in scientific periodi- 
cals No one le more welcome before European as- 
tronomical societies than its distinguished director, 
who whenever abroad la always called upon to de- 
scribe IU progress Therefore, It is not surprising 
that when the opportunity woe afforded, some fifty 
lcjirvBcutatlveB of Important aatronomlcal observator- 
ies and |ib) steal lalmratorlca should decide to cross 
the Allan tit Ocean and the American continent to see 
nnd Ii am at first hand of work in which they are inti- 
mately Interested While It is a source of Intonen 
pi ntl first Ion to Americana that the Mount Wilson Ob- 
servatory hue become bo pre-eminent In the brief space 
of suuu hI\ rears, yu it must In- remembered that 
solar astronomy and aHlrojibyalcg are prosecuted with 
vigor at other Institutions and hy numerous aslronom 
us It is this circumstance that makes of Importance 
i lie coming meeting of the International Union t 

The v.liiu of solar work may be appreciated when 
It Ih staled that thu diy season at Kodatkanal Id 
'tinithcin India when tbcie Is maintained a large ob- 
e ivalory, corresponds with the rainy hoosoh at Mount 
Wilson whin of ronrse the regular dally photograph 
lug nl the sun Is out of the question With proper 
luiungemenls therefore, it W possible to obtain a 
(ontlnnoUB photographic recoid of solar phenomena 
from one Rtallun or another on thn earth's surfacH 
l.tiuwlRi tin visual observation of the sun-spot spectra 
Is definitely apportioned among various observers, so 
that each group receives n portion of thn spectrum for 
thorough siiulv, the results of the various observations 
being recorded on a common plan Again, so Important 
In modern solar research has become the use of apSctro- 
heliograph whereby the sun's surface or limb Is photo- 
graphed In light nf B single wave-length, according 
to certain deflate arrangements, that there I* now 
un Important chain of observatories from India across 
Europe and America to the Pacific Coast, where these 
Instruments are In dally use To record the amount 
the sun's radiation received at the earth's surface, 
bolometers and other heat measuring devices are am 
ployed at various stations and continuous records ora 
kept in ma.y esses it Is quite obvious that local con 
dittoes may effect the observations and the records. 
Accordingly there must be simultaneous observations 
at a number of stations extending over as long periods 
of time as possible These ore being .©cured with 
ever greater efficiency by the member, of the Inter- 
national Union for OoUpe ration In Solar Rewsrch. 
Such cooperative action la not intended to destroy ln- 
Itlstlve or originality in any observatory or astron- 
omer, but rather to encourage It. Today a large 
number of observers are engaged actively in solar 
research, and In no department of astronomy is a 
greater amount of progress being made. This is 
all the more striking as it was only a few yeora ago, 
to use Dr. E E. Barnard’s picturesque expression, that 
“the sun had almost bom relegated to that Umbo from 
which nothing new can aver come " 


>. The values of ths oblataMoa 
sad the equatorial Kilometer which have been deduced 
from the trlangu lotion established hy the U. B. Coast 


talned from Bnropaan surveys. Prof. Eotves exhib- 
ited x torsion batsnw wtyrb ragiston vnrUUcme of 
the force of gravity more rapidly then the paadn- 
lurn, and with equal tenner, the experiments mods 
by Dr Hecksr In the Indian Ocean eeUrtt the gen- 
erality of tenets sie,. I. a* in cr ease d dsagtty' of the 
crust 6f thajprtk breath qepreeaions tt ths sqrCMs. 
Major Otmlnghui Ui dtM&ver* m belt tt more 
than normal density, lying beneath the' Hima- 
layas, and X second parallel beH «*th of/ .thfft 
range. Hooker hex aleo Weeeaded tt. iffflM- 
thg s horttontal pend slum thm^«tdtw« vbyt- 

ationx suffideatly to detoot tto ttototHInfliy «oaU tom- 
Xtion m gravity, having R portod «}nal to tmehMt 
of a lunar day. the fttttfe* ttotthW* & 

Its theoretical amplitude eat give* the eartfc to a 
whole, a rigidity eomparahie with that of jltoei The ' 

- ‘ to-aefortnettoB-ie gtoeap.to m '**:*»' 

to a north 4nd wmth dlrtotttm, 7 Thi* «», ■ 
ferea* to gnhgUr dMltod. h^the togDri-to«toHto 
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gap vwn »w«w 

’$|S& *SSAwi» toirve* <0 rn bed o< tk* ooesn 
•V«Ml)tMtNfM«mM. Tbs ball Is eon- 
I JsnW ky eette wjtli ths lighthouse, from which It 
operated. It fe anticipated that, sines steom- 
'^FIMbM s# the Channel OH approach th* Urard, 

■ |f* *011*111 be of great oaoktasos to them, pmtlc^ 
W* to time of fog. 

v " Tesy Ipmtityiag II the steady growth to efficiency of 
> tw socceerira sutsnatfiMs which on being tried oat 
tot the United States navy The “Salmon," bnllt at 
the Fort Elver rirdi and dcalgnad for ll knot! at the 
•arise* and 10 knots submerged, established lapt 
month a surface record of 19^4 knots, and a record 
, beiow the surface of 111/10 knots. Four torpedoes, 
discharged when the ship was at fall speed In the 
Mihuhtged condition, scored what was practically a 
series of balk-eyas, 

His reported by the Engineering Agency of Booth 
Africa, Johan neeborg. that an Important body of Iron 
ere, has been found in Natal, within thirty mDes of 
4fcs railway and within seventy five, ml lea of the coast, 
tlmestone has been located In large quantities at a 
distance of only a mile from the ore Sbdy, and coking 
coal has also been discovered In Natal In view of 
‘the Hot that the Elver Tegola, which la suitable for 
the development of hydroelectric power, runs through 
the Iron ore property, It Is Ukely that the new And 
will be turned to Immediate commercial account 

The r emova l of the twelve- year-old, M-atory Oil- 
leader Building at Wall and Nassau Streets In this 
elty Is certainly a record In home-wrecking. The time 
allowed was 46 days at a prloe of $60,000, with a 
penalty of $600 for every day exceeding that period. 
The work will be done within the specified time. The 
most difficult work has been thb removal of the brick 
backing of the outside stone work The stoat frame 
was taken down, piece by piece, by knocking off the 
hands of the rivets and driving the Utter out with 
a drift pin The steel work will be available for 
other construction. 

The system of transmitting train orders In this coun- 
try by the telephone Is making rapid strides Statis- 
tics filed by the Interstate Commeroe Commission show 
that the telephone Is being used for this purpose on 
196 roads in the United States, on which 38,144 miles 
of road are operated by this method On ten of the 
roads telephone dispatching covers BOO^jpllss or more, 
and on five roads the distance covered exceeds 1,000 
miles, this being the rase on the Atchison, Topeka 
A Santa F4, the Chicago, Burlington A Quincy, the 
Great Northern, the Illinois Central, and the Pmn^ 
sylvanla Railroad. 

The, Bergen tunnel under Jereey City Heights, 
through which for forty years all passenger trains on 
the Brie Railroad have been run, will be abandoned 
on July 1st for passenger service, and will be given 
over wholly to the movement of freight After that 
date passenger trains will make use of a great open- 
air four-track out, upon which the oontraetor* have 
been at work for the past three years The cut which 
extends tor 4,400 feet through the Heights, U 68 feet 
wide st the bottom, and varies from 46 to 86 feet In 
depth. It U Intersected by four tunnels, where the 
material baa been left In place to carry the streets 
above, but none of those la of greater length than an 
ordinary train 

In u reoeat fire test of the reinforced concrete floor 
of a tall building, the following excellent results were 
obtained. The floor panels measured 11 feet by 10 feet, 
center to center of the columns, and thay were required 
to stand a test load Of M0 pounds per square toot 
with a deflection not above threwquartere of ah Inch. 
In the test, the deflection under thin load waa only 
onMlghth of an Inch With a hot fire beneath the 
floqr, there wea an Increased deflection of 1% Inches. 
'Wkter from a Are hose waa then directed against the 
bottom of the now heated concrete, when the floor 
raw seven-eighths of in Inch, leaving one and one- 
' quarter of ah Inch deflection. This test, It should be 
„ understood, waa made of a floof In the computed 
building, 

’thAfceW Y**, New Raven and Hartford Railroad 
WTe ncetved (ram the WesUsghoose Ootnpuy s sew 
kttgftwmpa electric locotniilve tor the high-speed 
' pMMufitr . fletttde between New Totk. and Stanford, 
wajch ls of double foe capacity of those already in 
•• ^wsijfo'qn, tin Htw Bxm roud. Tp# e pe e gastfoua 
MMJM'd topemgUve whig ogul* haal a tttfi-tqh 
1 ftfcjirt* lihfe if h ■*** ft $ SUM fa hqqe am font 
tfoi* ***«» wgi out more gaf> 
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B has hew prop os ed that the surplus water from 
tbs cast) looks at Lwkport be uUUasd to generate 
current' Which may be wnployed In lighting the Erie 
Oanol from the Ttmawmndu to Albioa Surely the ad- 
vantages such a system would offer would well repay 
the ooet of Installation and maintenance. 

An electric oable has been Uld In Oneida Uke 
connecting Frenchman's Island with the mainland 
The distance Is a little over a mile. The cable Is to 
conduct current at 6,600 volta to the Island, where it 
will be stepped down to 110 volts to be used tor 
lighting tb* pavilions and amusement apparatus of 
the resort. This Is said to be the first long-distance, 
Ufh-tMUloa submarine cAbla «r«r lai d 

The United Kates Acute has passed the bill Intro- 
duced by Senator Depew governing wlrelew teleg 
raphy It requires that all wireless stations secure 
licensee from the Department of Co mm* roe and I-abor 
The bill elms to prevent Interference of messages and 
the sending of false distress signals and gives the 
army end navy messages the priority over commercial 

For some years wireless telegraph experiments have 
been conducted by Dr Frederick H Mlllsner tor the 
Union Pacific Railroad It la stated that the road Is 
soon to establish s wireless telegraph system of com- 
munication with moving trains. Tall towera are to 
ha erected at Sydney and Cheyenne, which will have 
a wide radius of communication. The system should 
be Invaluable In the case of the Interruption of wire 
service by storms 

B lu e ts egi va of the rapid Improvement In metal lamp 
filaments Is the recent decision of the Chicago Rail 
way Company to Install tantalum lamps on all new 
oars and care that have to be rebuilt Before arriv- 
ing at this decision, a series of tasth was conducted, 
extending over a period of six months Lamps were 
Installed on can In regular service end accurate rec- 
ords were kept which demonstrated their efflctancy for 



Wort Circuiting 
of high potential lines wOuld be greeter than the 
chance of ■ shook from secondary or 210 to 300 volts 
For this reason, the recommendation regarding cir- 
cuits of more than 160 volts vn withdrawn 

Now that the thunder storm season la here, the 
Denver City Tramway Company la Instructing Its em- 
ployes In the sufeot method of running their cars 
during a storm. The motormen are ordered to let 
the ears ooost as much as possible, so that lu case of 
being struck by lightning, the vital apparatus of the 
car wonld not be so liable to Injury The motormen 
are also Instructed to note, If possible, the position of 
the controller handle when the car la struck by light- 
ning. if the current were off, the Injury would prob- 
ably be confined to the controller box. Otherwise It 
might damage the motors, or It might burn off the 
trolley wire et the base of the trolley pole. In tbo 
Utter event, it would be acces sa ry to have the car 
pushed back to the baron 

Paris time waa transmitted some days ago from tbe 
flUffsl Towsr by wireless telegraphy to all wireless 
stations and ships fitted with wireless apparatus 
within a radius of >,600 and 3/100 miles. The time 
signals are to be oon tinned and will be sent st mid- 
sight, and again at tiro minutes and four minutes after, 
Tbe receipt of a signal will not enable a ship to de- 
termine Its position or even Its longitude, but will 
serve as a check an the chronometer. This test of 
wireless signaling for time at asa has brought up tbe 
question of tbs kind of error, Is longitude, to which 
In these days of accurate navigation a ship Is liable 
An error oeeurolotas with the time at sea and as all 
sales carry at least three chronometers, there should 
Mt after a lapse of IM days be tbe least doubt of a 
longitude— that la within a few seeonds-but 
foe bl bar of time slgnale M a tt ered over the world 
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Plot R. M. B e rnard informs us that on June 6th 
be obtained a vary good photograph of Halley's comet 
The plate showed tbo tall drifting off Into space, and 
a new one forming In a different direction 

Ttu ooUsetloa of fresh-water sponges of the U S 
National Museum la now bslng critically examined by 
Dr Nelaon Annandale, superintendent of the Indian 
Museum In Calcutta, who In an accepted authority on 
this subject Under the title or “Dnarrlptlon or a 
New Species of Spongllla from China'’ there boa Just 
been laaued paper No. 1737 of the Protoedlugs of the 
li B National Museum In this publication Dr 
Annandale describes as new Bpongilla (flfrofospon- 
ptilo) star arts which appears to be allied to HpongilUi 
atpinoto Potts from which however It differs In l»s 
compact structure and lack of flesh spicules Thle 
specimen was found on rocks In the canal In southern 
Kleng Su, near Shanghai, China Tbe type Is In the 
collection of the U 8 National Museum 

Prof. Negro of (he University of Boulogne, has 
studied the radioactivity of dew The precipitation 
wax made on glass pistes exposed In Immediate con- 
tact with the soil for several hours, beginning st 
about eight o'clock In tbe evening It I* Interesting 
to note that the water vapor wav dupnsl'ed entirely 
on tbe surface turned toward the ground while the 
opposite surface waa quite free from any trace of 
moisture. From Negro's experiments It would seem 
tliat, as In the case of snow and rein, the activity of 
dew disappears almost entirely In a very short time, 
which may be placed at not much more than hair an 
hour The maximum radio-activity la detected not 
Immediately after the Introduction of the plates Into 
an electro-static apparatus, but some minutes after- 
wards, In which respect it differs from snow and rain 

In one of the Leopoldshall workings a blower of 
Inflammable gas has been Issuing at a depth of 1,600 
Teat, since August, 1001 Tbe rbs contains 816 per 
cent of hydrogen, 4 4 per cent of methane and 12 ofv 
other gases Including neon and helium The helium 
greatly preponderates over the neon but the two to- 
gether form about 0 17 per cent of the original gas, 
or nearly 1 per cent of the gas after removal of the 
hydrogen The German chemist E Erdmann ho In- 
vestigated this gas and he calculates that at least 
IS cubic meters of the above gaaea have cncaped since 
the blower waa tapped He attributes the existence 
Of the helium to thu degradation of radium salta 
originally contained In the waters of the bps which 
furnished the deposits, and he regards the hydrogen 
■s resulting from tbe redlo-artire doromposlflnn of 
water, the equivalent oxygen having disappeared In 
converting ferrous Into ferric salts In the tnrnalHte 

Mr. A ostia Hobart Clark, an aooepted authority on 
crtnolds, has recently published tws papers In the 
Proceedings of the U 8 National Museum The Brat 
of these papers. No 1740, Is “On the Origin of Cer- 
tain Types of Crinold Stems ” end In which he dis- 
cusses the probable relationship between the column 
of the crinold end the rentral or sur-anal plate of the 
echlnold, and bow widely different types of columns 
may be reduced logically to a primitive common an- 
cestor Among his conclusions from the evidence he 
presents Is that the stems of the recent and most of 
the foarll crtnolds rosy be derived by supposing them 
lo be the homologue of tfle central plate of the crinold 
echlnold ancestor which has gradually become thick- 
ened and elongated and developed fransrerse alteroat 
Ing fractures which have metsmorilbosed Into definite 
articulations The second paper No 1743 bearing tbe 
title "A New Australian Crinold," Is a des< rlptlon of 
a new species which he calls Cumptomitra lacrrloia 
end which waa obtained at Port Jarkaon, New South 
Wales, by Mr J Bracebrldgo Wilson In the summer 
of 1887-88 

The let* Prof Uarrlott, of the ll B Weather Bureau, 
was working st tbe lime or his recent audden death 
on a very promising method of long range forecasting, 
based on the observation of departures from normal 
pressure In widely separated regions of the world 
Telegraphic reports or the pressure st European and 
Astatic stations are received every morning In Wash- 
ington, and were utilised for this purpose The study 
or ‘ correlative meteorology”— I e , tho Interrelations 
or atmospheric phenomena In parts of the world far 
remote from ons another— -Is now occupying the seri- 
ous attention of meteorologists In all countries, and 
is one of the two salient features In the recent devel- 
opment of their science, the other being tbe explora- 
tion of the atmosphere by means of kites and balloons. 
An International commission was recently organised, 
nnder tbe presidency qjf M Ddon Tetarerenc de Uort 
for the purpose of maintaining s world-wide tele- 
graphic Interchange of meteorological observations, so 
that in the future. If the plans of the commission con 
be realised, the forecaster win have at hk disposal a 
dally woathar nap eobrastag tha whole world. Instead 
« A itMiS NOYf, 
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MODERN STEEL LOCK BAR PIPE 


BY FRANK C. PERKINS 


In considering the use of eteel pipe u compand 
with cut Iron pipe, It should be remembered that the 
value of water pipe depends on carrying capacity. 
Strength and durability aa well ae coat The accom- 
panying illustration FI* 1, shows 48 inch look bar 
pipe lying In a trench at Philadelphia, Pa., while the 
details of construction are noted in FIc 1 It la held 
that the coat Is about G per cent more than riveted 
pipe, but it has greater strength and carrying ca- 
pacity 

It may be stated that this capacity depends on fric- 
tion, and riveted pipe presents an obstruction at every 
rivet and every circular and longitudinal seam. 

It Is also claimed that the uniform section of the 
lock bar plpo without any obstruction of any kind 
from end to end of each length of pipe, materially 
reduces friction Borne engineers say the carrying 
caparlty of lock bar pips Is from 10 to 16 per cent 
greater than riveted pipe or la equal to well-coated, 
well laid Iron pipe 

Testa cm 30 Inch plpo at Lockport, N Y , In 1900, 
showed a friction loaa lea* than that given hy Wat 
son’s Tables for cast-iron pipe It Is well known that 
steel pipe is materially stronger than cut Iron pipe 
During a cloudburst in 1903, two 48 Inch riveted steel 
pipe lines carrying 60,000,000 gallons per day for New- 
ark, N J , were undermined and left unsupported for 
four days for over 36 feet, and In addition to the 
weight of the pipe and the water paaalng through 
them (about 16 tons), there were some thirty up- 
rooted trees plied up over the pipe which supported 
this Immense weight and pressure, without damage. 

It la conceded that oaat Iron la brittle and t reach 
itoub at beat and though apparently Bound one day. 
may prove defective the qext. and break without a 
moment'* notice 

It la of courae true that the strength erf any steel 
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Manganese steel to by no means a new material# 
but Its application has been slow because of the diffl- - 
cultlea which manifest themselves In giving Its Dual 
form It seems to have been discovered hy Hadflold'a 
Steel Foundry Company, Sheffield. England, som* 
third or fin ty years ago, when seeking a hard and 
lough substitute for steel when used for castings |t 
was found that the mere Increase of carbon In the 
steel did not have the desired effect Steel having a 
carbon content as high as 2 per cent was unsuccess- 
fully tried It was known that when the manganese 
content of a steel somewhat exceeded 176 per cent, 
the alldy would be brittle What waa not known and 
what the Had field Company found out waa that If the 
manganeae were Increased to a point ranging any 
where from 7 per cent to 10 per cent a steel might 
be produced which Is remarkably strong and tough 
Now this reversal of a leading property of an alloy 
by merely Increasing the proportion of one of Its can 
stltuents Is, as R A. Hadfleld pointed out, not with 
out precedent In forming alloys of copper and tin, 
the resultant alloys seem to become harder and more 
brittle as the tin content rises from a low point up to 
a considerable percentage say 36 per cent, but wben 
more tin Is present than the soft and tough copper, 
the alloy becomes softer 

It waa early found, however, that manganese steel 
was a very refractory metal to machine. The proper 
ties of hardness and toughness produced a combina- 
tion that was very successful In resisting the cutting 
edge of tbe tool And this characteristic is, even to- 
day, a bar to tbe application of this metal Wa have 
high-speed stools capable of enormous performance 
when used against the pure carbon steels and ea>t Iron. 
But igaoganeae steels still bold out Almost the only 
practicable thing to do Is to use the grinder. Now 
the grinding machine Is of late become a strong oom 
pfc-tltor of the ordinary machine toot But ite develop- 
ment bss hardly been carried far enough to enable 
It to handle commercially the multiplicity of cutting 
operations necessary to enable mangucae steel to 
have a general application to all the purposes for 
which It la highly adapted. Further, It has been found 
difficult to roll 

But sb great are the Intrinsic capabilities of this 
material tor certain uses that. In spite of the dlO- 
cultlei of giving It the desired form. It has been pretty 
rapidly aoq string friends. Consider, for exampls, the 
ease of the Boston Btovated Railway Company Thta 
c or p or a tion op era te s tta transportation .system on -a 
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pipe la equal to tha **mgth of tbajointa. Single 
riveted Joints have aacflrieoor of about It par oaat, 
it « par coat, triple riveted 
a shoot H par oaat, and natddd 
A per oeci. Look bar Joints have an 
e (Britney of 100 per cent, and have greater strength 
than plates themselves, aa all taste result In a failure 
of tbe plate, without Injury to tha Joint A 4Mwh 
diameter 7/16-iach plats look bar pips was tatted to 
1,060 pounds pressure, and tha metal of tha plate was 
stretched 414 lncbee with neither Injury to tha look 
bar Joint nor tha least leakage along tbs same. Fur- 
ther pressure was Impossible, because of tha blowing 
out of the riveted reinforcing pads at the inlet and^ 



that the natural life of steel pipe when properly made 
and laid la fully equal to that of cast-iron pips. 
Without doubt the life of all mated la lees than It 
waa twenty years ago, aa nowadayi electrolysis, sul- 
phurous arid, galvanic action and other agents greatly 
accelerate corrosion. It Is therefore most difficult to 
compare the life of pipe laid within tha last twenty 
years and pipe laid prior to that time, because of 
these oonstantly Increasing corrosive Influences. 
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f wearing qaallties 



According to experiments on the reception of radio- 
telegraphic signals when transmitting with a spark 
gap In compressed air, aa compared with signals re- 
ceived when an ordinary spark gap was used, there 
appears to be no advantage In using compressed air 
for this purpose. While the dlelectrlo strength of 
the air la enormously Increased, so also la tha raatst- 
anoe to the oscillatory spark, both appearing to In 
crease In about the same ratio. 
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others have radii between 10 # and 160 feet 
operation began, those lu charge I 
grossed with the fact that an • 
of rails was taking place on the corves. This has 
been ascribed largely to tbe sharpness of the curves, 
and to the combination of trades and ourves. It waa 
an the curve ot the Park Street south-bound track 
where the ordinary rail had a life of but about 44 
day*. The radius here la 81 feet At the same local- 
ity. an open-hearth rail went out of servloe In even 
less time At Adams Square, where there Is a curve 
of 89 feet radius, a low-carbon Bessemer, an open 
hearth, and a high-carbon Bessemer rail were all tried 
The last was the only one which had even a moder- 
ate life— 10^4 months. Nickel steel was tried on a 
100-foot curve at Haverhill Street. But lte Ufa wae 
leee than that of a hlgh-oar bon Bessemer rail at the 
earns location, the two periods being 6 months 19 
days and 11 months II dare. Apparently, however, 
better results were obtained from nickel steel than 
this instance would Indicate, es Mr. Steward, the road- 
master, regards the nickel-steel rail* as comparing 
well with ordinary steel. Tha company tried n 
naee-eteel rails as well. In ana 
rail waa put In between two i 
with tbe result that after the lapse of >04 day* It 
had to be taken oat because of Its failure to equal lte 
companions. Tha center of the head had been worn 
town over ft Inch, while the o 


i tbe corresponding position 
disclosed a reduction of , but 


isittlNt 



mrdhea 

-steel nkQ wtS tot retfaC ffe £u*»,aM. , 

so well m mt erf tha: oops. ; S 

HOW, tt , ehoridWctosrved, th» 
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CONTAGIOUS DISEASES OF METALS 

THE RESEARCHES OF PROF. ERNEST COHEN 


It kM ban known for mu time, and probably even 
fa antiquity, that metata an subject to dlaeaaM oon- 


r, the contagions nature of tuoh die 
M. that la to ur. a piece of dMaaed metal hae 
the power of infecting, by a eort of catalytic action, 
a piece of eoend metal with which it 1* In contact 
nr rear 

In 1861 Erdmann, In a communication made to the 
Royal Society of Solencee at Lelpslc, called attention 
to a peculiar atrnctural modlflcatlon of tin which he 
had otaeenred In eome old organ pipe*. He attributed 
the change to the vibrations to which the metal had 
been (Objected. In 1868 Fritaeche of St Pctereburg 


which each tin had been exposed, and verified the 
comctneea of thla theory experimentally Other In 
veetigatore turned their attenUon to thla subject, but 
the true nature of the modification and tbe exact oon 
dltloni governing Its appearance and development 
wen not fully understood until they were determined 
by Prot Cohen. 

The disease studied by Brdmann and Frluache la 
designated by Prof Cohen aa tlu pest Tbe metal 
rt like 


bile ten, from which email drops Issue end hang a 
pended In very much the same manner that drops 
qulckillver will adhere to polished copper coins 
the further progreds of the dices 
oome larger and the metallic 


ore heating if modified, tin li heated to 
appreciable proportion will remain lu the 
The molten portion will upon solldtfl 
tbe appearance of ordinary tin, and If 
roolud to a low temperature. It can be transformed 
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« kettle corroded by the wrought metal 


again Into the gray modification Ordinary tin has a 
specific gravity of 7 28, but gray tlu 1* conaldsrably 
lighter, having a gravity of only B 75 
Prof Cohan dlreited bis attention at Brat to deter 
mining the temperature at which ordinary tin la 


formation might proeeed In either direction 
Prof Cohen employed two Independent methods for 
determining this critical temperature One, an elec 
trlcal method, consisted In bringing two separate 
bodies of gray tin Into a vessel containing a 10 per 
cent solution of chloroetannate of ammonium Tbe 
two bodies of tin are connected with an apparatus 
permitting the experimenter to observe end measure 
any electromollvo force arlalng In the cell As long 
ea both bodies are of the same temperature, there Is 
no elw tromotlvn force. But If ono of the tin bodies 
4 b given the temperature of brflllng water, and the 
other that or cold water, tbe heated body la trans- 
formed Into ordinary white tin, while the cooled body 
remains gray The electromotive force manifested 
under these conditions wbs measured at different tern 
perutures At about 20 deg C the electromotive force 
was equal to sero, Indicating that the critical tem 
perature Is In the neighborhood of 20 deg. C. Prof 
Coben also found that the presence of the chlorostan- 


The Interior of the mesa Is 
affected lest, aa can be shown by 
sawing through the metal whose 
surface has become quite dull 
When the entire mass has been 
transformed, it crumbles read- 
ily, and consists partly of a 
granular powder similar to 
sand, and partly or more or less 
- - In 

a flat When 
a piece of tin U cooled artificial- 
ly, the modification appears first 
at Isolated spots, from which It 
spreads In warUlka blisters and 
later forma a columnar struc- 
ture 

Tin thus modified by the 
action of cold Is distinctly gray, 
the application of heat produces 
a remarkable change. Even by 
merely covering It with hot 
water, the dark gray color Is 



lighter, approaching that of 


i la heated In a closed vessel by 
means of a water bath, it not only assumes a 
lighter color but decreases in volume quite per 
oeptlbly. If ft Is then cooled again below the freeilng 
point of mercury, It again becomes almost as dark aa 


transformed Into the gray modification, the results 
obtained by former Investigators differing widely, 
some having found 35 deg (Centigrade) as the 
critical point, others 100 deg., etc FrlUscbe's experi- 
ments Indicating that the transformation was onantio- 
troptc or reversible, It waa to be expected that there 
would be a defli 


matlon considerably, 4n both directions 
The other method was a volumetric one baaed on 
the fact, stated above, that the two forma of tin have 
different specific gravity The apparatus employed Is 
very similar to an ordinary thermometer, except that 
the capillary tube Is open at the top The lower part 
of the bulb Is filled with gray tin, the upper part 
and a portion of the capillary tube with a liquid 
Inert relatively to tin, such as petroleum The appr 
rains Is heated to a temperature (say 26 deg C ) a few 
degrees above the probable critical point, so that a 
portion of the gray tin Is trans- 
formed Into (ho white variety 
Then the apparatus la kept for 
some lime at a toustant tem- 
perature of say 21 deg C and tbe 
behavior of the iietroleum col- 
umn Is nhserved by means of 
the scale After a few minutes 
It will be found to have fallen a 
few millimeters thus Indicating 
that 21 dog O Is still above the 
critical temperature, for as long 
aa the formation of white tin 
contlnnes, the mass of tin con- 
tracts In volume, owing to the 
greater specific gravity Df white 
tin The temperature being then 
kept constant tor a time say at 
16 deg C, observation will show 
a rise of the petroleum column, 
thus Indicating that the volume 
of the tin has Increased by the 
formation of the specifically 
lighter gray tin, so that the rrit 
It al point must bo above 16 die 
C Hy successive operations a 
gradual approach to the critical 
point Is obtained by working at temperatures alter- 
nately above and below said point, and when the 
limit* bate been restricted sufficiently, Interpolation Is 
resorted to This method also showed that tbe rrltlcal 
temperature must be In the neighborhood of 20 deg C , 
and c are ful determination proved It to be almost ex 
artly 18 deg Centigrade (about 65 dog Fahrenheit) 
Since all tin utensils employed by us are mado of 
tbe white modification, It follows that they are gen- 





Iafsetel sheet tU Iras Ksteabsrg City Hall. 




5i8 


•rally In an mutable cofHIp and liable to ba t rtflfl- 
formed partly Into the grtyvariety, except on dajri 
-when tba tampeiatnre exceed* 65 deg Fahrenheit 

The second method deacrthod shore waa alao ntll- 
Ixmj to aecertaln at what temperature tba transforma- 
tion of while tin into gray tin proceeda with the 
greatest rapidity and thin wax found to ba the eaae at 
about 48 deg. Centigrade below aero (about M deg F 
below aero) 

An Interesting discovery waa that the transforms- 
ttoh la hastened conalderably by the pretence of a few 
particle* or "germ*” of gray tin It follow* that If 
an “Infected” plere or object of white tin 1* left to 
ltaeir at temperatures below 65 deg. Fahrenheit, the 
transformation will proceed constantly and with in- 
creasing rapidity, for each particle of gray tin, as 
soon aa It la formed, becomes a new germ accelerat- 
ing tbe trauaformatlon Prof Cohen has given this 
phenomenon the name of tin peat In view of the germ 
like or lnfet tloua aullon of the gray tin particle*, and 
alao in view of the fact that the tin ao attacked la 
practically ruined, sluce tbo restoration of tin by 
melting la attended with great losses owing to tbe 
strong oxidation which takea place during the heating, 
on account of the finely divided condition of the 
gray tin 

Tfie formation of blister* during the conversion of 
the tin Into the gray variety Is a natural consequence 
of the Increase or volume, since gray tin Is about 85 
per cont lighter than wblto tin 

Tin articles which have been exposed to low tem- 
peratures for a long time, say several centuries, 
would naturally be expected to exhibit a maximum of 
deterioration Tble la Indeed tbe case, aa baa been 
proved by the condition of antique tin vases, medals, 
and other objects dug up In our tlmeS In museums, 
too, the deterioration of tin articles hag been ob- 
served frequently, but tbe cause waa not understood 
and no remedy wag known In tbe light of Prof 
Cohen's discover lee, the remedy la simple we have 
only to see to It that the articles are never exposed 
to a temperature below 18 deg Centigrade (66 deg 
Fahrenheit) Investigation has shown that In 
cases where excessive and apparently unaccoun 
deterioration of tin articles had been reported, 
articles had been exposed to low temperatures during 
the winter 

WBOPOHT XttTTAI, DINKAflK 

Strange phenomena were observed by R. von HaaS- 
llnger at tbe tinned solder seam* of an alr-compi 
made of tinned sheet Iron The solder had melted 
away In spots, aa It were, and had assumed a crystal- 
line structure, the tin covering of the sheet iron had 
become granular and dull on Its entire surface. It 
waa unlikely thsfthe result was due to tin peat, since 
the compressor bad seldom, If ever, been exposed to 
temperatures below IS deg Centigrade It von H 
linger nmvrtalnerf that pieces of this diseased 
would Inrect sound tin, and that this was sppars 
Independent of tbo temperature thus Indicating agai 
that the form of tin pest previously recognised 
not tbo cause of thla newly observed transformation? 
Ths tin became crystallised In minute wart Ilka 
bodloa and the dull portion would spread gradually, 
but the rate of growth decreased with the Increasing 
distance from tbe renter of Infection H. von Hasa- 
llnger thought that the phenomenon was duo to crys- 
tallisation, and continued his experiments, showing 
that the modified tin had a lower melting point than 
the original metal, about 206 deg Centigrade Instead 
of 282 deg He also found that tin foil Infectad ou 
one aide would become modified on both aides Other 
experlmanta made by him, however, seemed to Indi- 
cate that the crystallisation theory wag erroneous, and 
be published tbe result of hla observations with an 
acknowledgment that be waa unable to account for 
them An untimely death having prevented von Hiss- 
llnger from concluding hla Investigations, hit teacher. 
Prof Outdo Goldschmledt, of Prague, drew Prof 
Cohen's attention to the unexplained phenomena and 
euggeated that he continue the research 

Prof Cohen repeated von Hasallnger'a experiments 
and verified them In many way* He ascertained that 
the small lead contents of the tin would In no way 
be held responsible for tbe result He first believed 
that the phenomena might be explained by the forma- 
tion of the rhombic modification of tin which la us 
stable at temperature* below 161 deg C , having a ten- 
dency to resume the normal tetragonal form If this 
hypothesis had been correct, the phenomena should 
have been abeent at temperature! of 161 deg. C. and 
above Experiments, however, showed that tbe trans- 
formation Into ths new dull powdery form of tin took 
place at 184 deg. C even more rapidly than at lower 
temperatures. This hypothesis therefore had to be 

Prof Cohen then turned to another explanation, 
baM on two well-known farts First, that a metal 
wl^hh has been subjected to a tensile or to a com- 
p r se ri ta strain (each metal being designated u 
**¥«#• * P«t Cohen) hag an start rotytlc 

— “ Metal If it 


JBWPw HM* '-t „ r 

haa not bsen subjected to mechan ic al force#; *****, 
that several metals, tin among ottura, tap* the 
erty of mcrynUlUsatlcn, that Is, of exhibiting g 
growth of their Individual crystal grain*, more par- 
ticularly at high temperatures 

It Is well known that two specimen* of "wrongM 
metal" are seldom absolutely Identical In aa electro- 
lytic sense, and “wrought metal" la in aa ahsUhls 
condition, having a tendency to return to the condi- 
tion of "unwrought metal ” This teadsnoy, slight at 
ordinary temperatures, ought theoretically to be 
strengthened by an Increase of temperature, within 
certain limits, and it Is also to be expected that In- 
oculation with the form meat stable under the par- 
ticular condition* of the case, would hastes the 
trsnsformstlon These theoretical deductions have 
been fully confirmed by experiments. 

Prof Cohen cleaned some plates of tinned sheet Iron 
with hydrochloric sold and po tamtam chlorate. This 
produces, In s. short time, the well-known metalHa 
molrt effect. The surface Is then washed carefully 
and rubbed with a fine handkerchief The plate no 
prepared la pressed Id b vise against a highly polished 
plate of tinned sheet Iron, and upon heating to 184 
deg. C the polished plate beoomes Infected and ac- 
quires the property of Infecting others If however 
both plats* are highly polished, no modification will 
occur Another experiment consisted In applying to 
a molr4 plate such as mentioned above, some powdered 
Infected tin foil and on top of this, a polished piste 
of tinned sheet Iron Heating to 100 dag. C eaused the 
polished piste to be affected Immediately', while th* 
moire plate remained unaltered even after 14 bouts. 

U fulluws that "wrought tin” (rolled tin, tinned 
sheet-iron tin foil) must be considered an unstable 
product. In process of recrystalllsatlon The form 
whtoh Is stable at ordinary temggmlu&s 11 tbe gray 
t' but the transformation la egtobmaly slow at such 
temperatures. Within oertala Units, an Increase of 
temperature increases ths rapidity or transformation 
Contact (Inoculation) wlttk^.m™!* stable torn also 
accelerates |ha transtaftaffddi’ Wiy&wfljfr- Tinned 
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TM amatowra'takd mft srimtatora ta irifrm 
raphy teHewTprt ctfrwto P»th tas lrtU h»ra ****■ 
a movMMst ta ecgMIsfl 1 afl -tpS tsaatowr* ta Amectata 
with a. view of * 



» paper will publish this letter, I trari 

t tita 

a, Hitts 


To the Editor of the Saaireme Amauesw; ' 

Relative to your euggsetkm, regarding the- new 
wort proposed by Mt. Wood, namely, "meohMrtpntatftf 
It seems to me rather complicated, and I would eng 


chined, would he far more appropriate tn the appli- 
cation which he suggest*. B. W Hoosmo. 

Waterbary. Ooan. 

[The term msohanlpulat* doen net refer to the 


moving, placing, centering, etc., of a piece of wort. 
—Bn.] 

cmxe not imuua or uud to nonm 

To the Editor of the Scnumno Amsbicab 

A simple method of giving the appearance of relief 
to picture* can be seen by the experiment that If n 
sheet of glass with minute cylindrical Outing ou a 
side held against a photograph, with the series of 
flute* vertical, be viewed through, the dispersing 
light gives the picture a stenographic effect of 
solidity. 

Tbe utility of a minutely fluted dispersing picture 
cover glia screen therefore cut be shown, which is 
caused by the semicircle dispersion by the cylindrical 
flutes of the light that Is reflected by the photograph. 
The determining factors are the minuteness of tua 
fluting and the position and the thlnnqp of the view- 

The dispersion o I the light by the refraction through 
them adjoining flats* of this stereoscopic screen pre- 
Wta to each eye a different appropriate view of the 
plc£wre, which produoee the Impression of solidity and 
<Wlh. A. F Wood Ohxhowjtii 


the peculiar deterioration of tbe rolled lead root of a 
sulfuric ‘acid factory The temperature of from 40 deg. 
C to 60 deg C.» to which the rood bed been exposed. 

to the recrystalllsatlon proems. 


The opening article or the current Summcirr, No 
1798, Resort be* a saw-dust compressing machine.— Re- 
cent dratopment* or American locomotive* are dis- 
cussed— ^fr Leon A Hsckett’s excellent article on 
ths Processes in Colton Spinning Is concluded.— Prof. 
J A. Swing reviews the work of Lord Kelvin In 
telegraphy and navigation —In an excellent article 
entitled ‘Oil l-leld Phenomena,” Mr A. BeSby Thomp- 
son gives t brief review of tho mode of occurrence of 
petroleum end the means adopted for Its search and 
recovery— Mr R. T Hewlett write* on soured m|lk 
from ths hfstchnlkoff standpoint— Plant anesthetics Is 
explained by B Leonard Beetle 


It la reported In the Electrician that tbe Chicago 
Elevated Railway Commission Is considering five 
plana to solve the problem of “through routes" tar 
elevated trains In that city Thirty-eight plans were 
submitted to the Commlnrion, and five of thee* war* 
selected tar more careful study. Hr. B. J. Arnold, 
who Is chairman of ths Ocounteton, feels that 
progress ha* been made In narrowing down ths work, 
it Is pointed oot that each of the four elevated t& 
way companies is operating under a separate qrS- 
nance granted by tbe city, sod that the fntoWritttah 
of the elevated llnea is rawed by the Joint Mb' of the 
"down-town" Union loop. The f V*p art doubt- 
ful whether they ran afford to tawl p Using rts tar a 
grarier distance than about sU mUrn^r ftra ertta, he* 
tbera is apparantly -<*flra * tta * ifrstytofr 

Q(»oinrttor«takfiK4tatortHta«Mtt9ta ; ' 


The Bcixirririo Ambsicak offers $X00 la three prise*, 
to be awarded to the Inventor who gives the best 
account of how be conotived his Invention, how he 
developed It In actual practice, and how he succeeded 
In selling IL This sum of $1M to be distributed aa 
tallows 850 to the beet account, 8*6 to the second 
beat aooonnt, 815 to the third beet account 

Thera Is no limitation aa to subject matter of the 
Invention, in other words, the Invention may be a 
household utensil, a cams, a plcoe of electrical tppar- 
*to*i an Improvement In railway construction, a metal- 
lurgical proems, etc The following conditions, how- 
ever, must be observed 

X The Invention must be patented. 

I The Inventor must have actually Sold Us patent, 
and the Invention must have been commercially in- 
t reduced. 

3 Tbe acooant of the Inventor’* suuusse must not bs 

longer than MO word*. ^ ^ 

4 The composition, letter, or article must he type- 
written on on* side of the paper only 

5 The Inventor must sign tag offering with • jpen- 
donym, and Inclose It In a sealed envelope, upon which 
tbe pseudonym Is written. A town d MM envelope 
most be provided, bearing on the ou trifle tba prttt- 
doorm under which the offering is eubmltta<i.,riW 
talnlng tbs real nans sad address *f Us rantsetapt. , 

Contestants must oddrase their offerings 6 

»’ Prise Editor, * * * ■ 

'*"*8. New Twit city. 

7, The content reme_ 

Jndgee wfll srifot the 
hare won thg three J 
of the “ 


remain* epe* tritH Aagntt 




American 
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. J pointed oat thsl ths gwusst dsagsr 1 st 
• or toekiaw: ud that moat of tha cm* 0 1 
h Ct July tetanus” tan 00*,- about through 
$ cd Wank cartridges la tor plgtote aad of giant 

t tha ta t a nna bacillus, tha ■arm rcsponal- 
llsesss, which U lntrodocsd, la lmprsg- 
kto woun d# aomatlmaa very alight In 
tha fees, hand#, aad tost. 1 notad that tha 
- parlod of tataaoa (white tha toxlni gsne- 
a badllua are diaaemlnatlng In the blood/ 
the dreadful symptoms develop) la from 
to a fortnight, that prophyhwtlo Injection# 
scrum, If Klvan lmmodtatalr after the 
will almost eertalnlr ward off this dlaaaaa, 
before lta introduction waa fatal la more than 
IfcHjtftha of the caaae: that praotlcallr all health de 
partntaata are bow open on Independence Day, pre- 
pared' to provide tbla antitoxin, when asked for It by 
tel ep h one; that In tha event of any wound, Immediate 
■taMgrole surgery la Imperative . and that If any 
■adPWound be examined under tha microscope for 
fha-Mp ration, the Uttar*# ahaanoa after several examl 
hattcjKS should greatly allay fear of the dlaeaae da- 

' StaMuc 



^Oe*g people, have striven to Interest public opinion 
in tha substitution of cetebratfooi of the gnat na- 
tional^ holiday every whit aa patriotic, while at the 
same time much safer and saner, and at least aa oon- 
♦nctr* to pleasure and patriotism aa those that have 
hither to obtained, and year by year the luoceaa of 
■ endeavora has bean progressive. 


„ 1 year Independence Day fell on Sunday — the 

a rena on, no doubt, why the number of tataaaa 
which had theretofdre been steadily decreasing, 
dualled in 1109 those of the preoedlng year The 
auailna holiday falls on Monday, so that the festlyl 
ties are likely again to be spread over three day*. 
There aeama moreover to have beeif relaxed authority 
regarding the use of fireworks, especially In Illinois, 
Massachusetts. New Jersey, New York, and Pennsylva- 
nia) this relaxation regarding especially tha use'o* 
blank cartridges resulted In an Increase or urtMJbe 
cases. Nevertheless, last year there wua gratifying 
evidence of an Increased public sentiment In favor of 


0 Usees of. pobUcsticas *r« taking up the prop*- " 
la heguh by the Amsrtcaa Medloel Association; 


Joorxal baa submitted 
Imagines tha results of a vote by Congress to sacrl 
Boa each year one unknown bay aa a national Fourth 
of-July offering — the newspaper extras announcing the 
editorial denun- 
af our Uw-makera, the public agitation and 
supreme ladlgnatlpn, petitions to Congress and the 
Preaidant, the tumult that would Inevitably attend the 
execution of sueh an act of madness. Yet we have 
supinely been allowing, year after year, with the abso- 
lute certainty of the result before us, the slaughter 
of hundreds and the mutilation of thousands of our 
children, with the natural consequence in suffering, 
torture of mind, and desolation In many households 
Our people are Indeed well on the way to grasping 
tha loglo of these presentments. Everywhere Individ 
uals, civic societies, and kindred organisation* are at 
work, measures are on for the formation of a na 
t tonal committee to promote a “safe and sane Fourth", 
municipal authorities are acting understanding!/, to 
legislation hitherto enacted, more has been or will be 
added this year The action of the Medical Society 
of the State of Pennsylvania la especially noteworthy 
by reason of Its comprehensive character Its Com 
mtttee on Independence Day Fatalities recommends 
I-egal control of the Importation, manufacture, and 
sale of explosives used only for purposes of celebra 
tlon; municipal control of the use of firearms and 
of firework* during the Fourth-of July season, munlcl 
pal participation In substitution methods, the organ 1 
1 of societies for both control and substitution 
t complete possible systematic use 
of tetanna antitoxin, and other medical 


1 respectively The 


prohibitory ordinances, and Chicago enforced a re- 
strictive ordinance, with the result that no casualties 
were reported from Washington, only four slight In 
Juries for Cleveland, and less than half the usual num- 
ber of accidents— with no deaths— tor Chicago, al- 
though this latter city had II deaths In 1908 and l« 
In 1907. Prohibitive ordinance# have been more ef 
fectlve than restrictive ordinances, tbs latter In turn 
are much better than tha do-nothing policy 
Aa I have Intimated, year by year efforts have been 
progressively making to substitute sensible am us* 
manta and enthusiasms for the explosive oslebratloos 
that have resulted In 794 tetanus deaths among our 
children In seven years. Springfield, Mass., while 
•bating not a Jot— indeed, rather e nh a nc i ng — a spirit 
of genuine patriotism, has provided pandas, floats 
representing historic Incidents, picnics; sad. finest of 
all, aa annual ettorua drilled by skilled leaders In the 
mas* singing of national airs and popular songs. How 
worthy of emulation by other communities! How 
gratifying to all but the "buslnsas Interests'* Involved! 


noted, blank cartridges alone' furnished 794 t 

the 4to*w <* w*fcb thaw 



r eig hte e n - - a re tbs vto- 


*s tortures of tha Istprisiticn hardly parol- 
Mti U, to th* fans of thaw undoubted 
k fa* <UdM to adhere to tha aid order 
, W0W4 ttba* ptakoat 
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the height, he attained 
ilnutes. It took him a half hour to reach the 
height Ha descendud In circle* the name aa 
he asoendad, and when within a hundred feet of 
ground, he shut off the motor and glided to earth 
following day Brookins continued his exhibition 
its and gave another demonstration of his skill as 
vtator by flying for nearly an hour In a stiff wind 
r doing many fancy maneuvers he mad a s glide 
landed almost at the starting point One of the 
r Wright machines had trouble With Its motor and 
unahls to make more than a half circuit of the 
se. There waa very little flying this day on an- 


The third day qf the meet Brookins again attempted 
to make an altitude record, but only succeeded in reach- 
ing a height of a little over 1,700 feet After the usual 
performance of the five Wright biplanes, Orville 
Wright made a flight In which be performed numer- 
ous and daring evolutions over the trees Id the 
surrounding fields. His tnaohlne Sew very steadily 
and mad* sharp turns, but did not show the speed 
that Hamilton exhibited In hi* Curtiss biplane at 


te the fourth day of tbs moat aviator Brookins well 
'*1* cttAd Orville Wright In the fancy maneuvers 
U gfrggfod and In tha sharp turns ha made. H# creat- 


ed a new world's reoord for t 
turns la I M and I l-S seoo 
circle he described wss less tha 

Th* beat previous record of this character is said to 
have been nude by one of the Wrights recently at 
Dayton Brookins again attempted to break his alti- 
tude record, but only succeeded In reaching S 800 feet 
after a 46-mlnuta ascent. He required only 10 minutes 
to descend from this height Two and three aero- 
p lanes were frequently flying together during the after- 
noon, and at one time the motor In aviator Horsey’s 
Wright machine suddenly stopped when he was at a 
height of loo feet He glided down in a straight line 
and landed In a field quits a distance away 
On the fifth day, Brookins again attempted, and this 
time successfully, to break his altitude record After 
soaring In wide circles for 40 minutes, he reached a 
height of 4,008 feet The machlno was but a speck In 
the iky and on account of the hue and the lateness of 
ths hour, It was sometimes momentarily lost to view 
After apparently hovering for several minutes, he be- 
gan a alow descent in wide circles. Brookins circled 
fire miles to tbs east of the motor speedway and 
gradually olosed In upon It He had difllculty In seeing 
the track because of the gathering darkness The 
motor stopped when he was only half way down and 
he waa obliged to make a long glide He finally landed 
In a farmer's yard a couple of miles from hla starting 
point The flight bad lasted an hour and a half, and 
it was by all odds the best attempt at high flying that 
has yet been made 

The Indianapolis aviation meet did not draw the 
(Towds anticipated This was doubtless due to the 
fact that only one make of aeroplane waa used In 
order to have a good sporting event various types of 
machines must compete At the meeting In Montreal, 
from the 96th Inst to July 4th, there will be two 
In addition to the five Wright 
and the biplane of J A D McCurdy There 
‘ s some other machines entered st tha last 
Count Jacques dn Leaaeps, who recently 
the English Channel, will pilot one of the 
monoplanes This machine has a 60-horse power 
ind will be able to outdistance the Wright bl 
Which have only 30-horse power engines In all 
lltty, there will be some Interesting races at 


BcisimriL AjjrncAs ham always made a prac- 
sxposlng the snares and devices of the patent 
as well os the fraudulent patent attorney 
the subject Is by no meangfoew to the read 
) Bl lEiTiric Amkhiiax, It is one at which all 
tors should be thoroughly Informed The Editor 
1 ScixsTirir A krone ah would like to raosivo from 
rs of this Journal, letters In which they narratn 
personal experiences with dishonest promoters 
sttornsys Such letters will bo published In due 
ITSC, and should not only bo of Interest In them 
ould serve as a warning, thereby pitt- 
ing others against such snares 

Tha staff of the Bureau of American Ethnology of 
foe Smithsonian Institution has recently been In 
t roused by the addition of two ethnologists who have 
come to their work with the prestige of high unlver 
klty distinction The first of these, Dr Truman 
Michel son, studied comparative philology at Harvard, 
'^Snd then continued his studios abroad at the unlver 
iltles In Lelpsle and Bonn He then taught compara- 
tive philology at the University of Missouri In Col- 
umbia, and more recently has been a student under 
Boa* at Columbia University In Now York city He 
liss published various papers In his specialty, and 
has In press a revision of Jones s ‘Orammar of the 
Fox Language " Dr Micbelson will undertake lo de- 
termine the linguistic Interrelationship of the greater 
groups of the Algonqulan languages For this pur 
pose be will visit during the summer the Blackfeet 
reservation and the Northern Cheyenne reservation 
In Montana, then the Wlndrlver In Wyoming, and 
Menomon! reservation In Wlaconaln, and the Mlcmaa 
reservations In Quebec and New Brunswick The 
other of these new appointees Is Mr Paul Radio, who 
baa prosecuted advanced studies In anthropology at 
the universities In Berlin and Munich, and during 
the last four years has been a student under Boas 
and Farrand at Colombia University In New York city, 
from which Institution b* Is soon to receive bis 
doctorate. Mr Radln has tanght at the College 01 the 
City of New York, hot bag decided to relinquish teach 
lug In order to follow ethnological studies as a life 
work, and to him the Bureau has assigned special 
Investigations among tha Winnebago Indians uf 
Nebraska. Mr Radln la the author nf numerous pa 
pars which ha vs apptsrsd In tbs Zeltaahrlft fflr 8th- 
DOtofis, ths Journal of American Folklore, and tbs 
Pmssdtngi of ths Royal Anthropological Institute of 
Orest B 




‘Ntuwa.u ’’ Incidentally. It may be mentioned that 
the Japanese have adopted the same arrangement In 
the first dreadnoughts built (or their navy 
Obviously, the principal disadvantage of the system 
1* that the ship, although she mounts twelve heavy 
guns, can bring only eight of them to bear npon either 
broadside, at least (our guns being masked by the 
superstructure or by the other turrets while she Is 
fighting a broadside engagement with the enemy In 


Bhonld the weather guns be disabled. It would 
be possible (or the fleet to make a complete turn of 
180 degree*, and bring four big guns, with their gun 
crew* entirely froth, into the fight 
To these arguments It will,- be answered that, by 
moving one of the four amldshta turrets forward and 
placing It at a sufficient bslgnt to fire above the 
foremart turret, end removing another of the turrets 
eft and giving it a similar relation to the i 


feet, draft, SOft feet; displacement. 18,600 tons; 
normal coal supply, IM tons. The "Neseeu" Is driven 
by triple engine*, and oo her trial* oonalderably ex- 
ceeded her contract speed of It knots sad may be set 
* 

twelve ll-laeh, twelve (-Inch, and slat J ' ' 
gaits. She Is- protected hr ftafo* t '* 
armor as Un belt and tha barbettes < 
twelve laches enihe wants slower. 


and particularly the bewildering character of the 
rlaltna of an American patent, were recently mad* the 
subject of a decision of the House of Lords, The ease, 
which five members of the Hone were called npon to 
dixldn. we* that of Linotype and Machinery Limited 
vs Hopkins We presume that the specification, which 
tailed forth the condemnation of the Lords, was sim- 
ply the American specification filed In England with- 
out any change. The following la an extract from 
the dec Is lew, (he unanimous judgment of tht five 
members of the House of Lord* 

"The appellant (L e, the patentee*) has filed a 


It contains no lew than sixty claims; there is infinite 
redundancy and repetition and Constant 
Illustrations which are not very easy to f 
gather It Is a document which need* the 
longed and penetrating study in order that snyoas, 
. who wishes o work out problems of invention ta this 
class of Industry, may know whrre they stand and 
bow they may be free from the danger of Infringing 
former patents. 

“The point whether this patent 1* gnod’-ennot does 
pot efts* In this twee, but I thiik'.tt ls ,t*i ' duty to 
atat* explicitly that the** who, «n and neon* ape** 
— take the risk of kavli^J^f udufe thing 


declsredvoldfor aipblgulty, I hdr* hadpccaslpo to 
- , tfdm# spi sliian^* 1 


s no"aa to-pw#» A'aMwt, and' tofrightna 
torn -taking tkwse -fiaMmr 
sir tydfepretotton may be lute '*»*«*«* dt* 
they be tsmd gn»y.<tf hf Mif , -ft* 

•buss of th* lavg sad am be sheeked « 

■houM Twpsirg, *r thr Dmpt* ptneedi ot, d*dWtt* 1*a 
patsnt iftvaudb'i ■ ; • o • , 
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Scientific AnWitM 


New Filtered Water Supply for' the 

HOW THE ALLEGHENY RIVER WATER IS PURIFIED AND DELIVERED Njtt QTY 


There hu recently been completed for the city of 
Q re* ter Pittsburg *n ambitious Khome of t ur« water 
■apply which represents the very latest development* 
la work of thin character The *fle for the filtration 
plant la on tbi north bank of the Allegheny River 
about aeven mile a above the point where It join* the 
Mononcabela to form tb Ohio The new plant la lo- 
cated r abort dlatance at v and on the oppoalte aide 
of the river to the Brilliant I limping Station which 
formerly tick water fr ra the rlvir direct The plant 
extend* al ng the river front for 1 700 feet and cov 
ora Bom 220 acres 

At th uiatream c mer cf the alte low lift pump* 
located In what la kne wu aa the Rosa Point Pumping 
Station ralae the raw water to a c ntral receiving 
or h IlDicnlati n I aelu of 20 000 000 gallon* capacity 
On each aide < f thl* ret Ivlng baaln la a larger aedl 
mentation laHln an I the three have a combined capai 
Itj cf noooflooo gallon! 1 tom the central i ceivlng 
banco water flow* to the real of the plant Uy gravity 


gallon* per M hour* when pumping aga i n * * a total 
head of 41 feet of which not more than H feat ll 
auction lift. The impeller* of th* pump* are 11 feet 
3 inch** In diameter Th* auction noaslca *r» each M 
lnchea and th* dlacharge nonle U M laohM In Alan 
e ter The external conatruetlon of U)**e pump* 1* 

clearly abown In the accompanying llloatratlcm 
The 100-Inch conduit before mentioned aa oonvay 
tng the raw water extenda under the pump pit and 
forma a auction pit for the pump* which dlacharge 
through branch connection* to a M-inch ruing main 
that extenda 1 MS feet to the central gate-bouaa The 
nalng main la built of half Inch rt verted ateel plate* 
surrounded by concrete The flow of water through 
the rising main U measured by a OWnch Venturi 
meter with a 60 Inch throat— the largest meter of thle 
type ever built At tbe discharge and of this main 
la a central gate chamber BO feet by 61 H feet which 
controls the flow nf water to and from the aedlmen 
tatlcm basin Above this chamber la built the admin 


rwAth)htl)fM^<air^g«mcctal«i 
Inch** In «aaettkr *l% ft* Ugh, “1 

ter to cant* Thee* arehta *r» btftovsd toj 
largaet of this type that have e*er ft** MR 
From the flltaredwator reservoir the wfMf 
rlad by two 73 Inch ateel pipes bsnskth iMt 
th* Brilliant Pumping StatfM Originally jM| 
Ing station had a dally capacity of aheogjl ( 
gallon* the plant ooo*l»Ua* of two MOO*** 
HoUy engine* and two U OOOjtM. uA «£g 
gallon AUls-Chataere vortical wore coiat-flto 
Iqg engine* At the time of th* bOlMlilr 
filtration plant two additional lS.OOO.OOOgaWt' 
AlltaCh atamre punning ejtgta** up* MU 
ground* of tad gJtrattos ptant>»leh ta mmiB jt 
acres have ham developed lata a very hhatap 
Th* filter* and ftlUaUoa reservoir* which, age 



f the fear huge ec ntrl fatal pampe each of whnb can Oft 15,000 0O0 gallons per day against a bred of M feet The 
aad the one discharge noasle M laches In diameter The Impeller* are 11 feet 8 Inches In dig 


two sactlsft m e asles are 18 ll 


flowing Aral to the sedimentation baaln and thenc to 
the alow sand filters from which It la conveyed to n 
covered Altered watei icscivoli on the bank of the 
river from the reservoir the water passes through 
twe steel ccndulta laid under the rivet to tbe high 
SCI vice Brilliant I imi In* Station which lifts the 
watoi to th storage leaervoira that aupjly the dlstrl 
button system of tbe city 

I he Intake has been built bach of a revetment which 
has been constructed along the river bank In front 
of Ihc Rom elation and It consist* or a conoret* 
chamber to which the river water I* admitted by six 
titn four foot conduits arranged in two horitaotal 
rows of eight each From the Intake the water pare** 
through a 124 Inch conduit for a dlatance of 380 fact 
to the pumping station 

The Roes Point Static n measures 183 by 100 feet la 
plan The ateam generating equipment consists of 
eight 860-horse power borlsonta! Sterling water tub* 
boilers arranged In batteries of two each Extending 
slow* the trrat of the building 1* a pump pit M fast 
Wide and 11 feet deep in this are plaeed foar Allis 
Ohaintam tori seat*! abaft single-stag* donMewnetion 
tofttrlfngal pumps, Ckch direct connected to an AHfr 
Chaltagr* Vertical cross compound condensing OarUgs 
angtne Bach pump has a rated capacity of 26 000 W0 


nmn vatu nmr ni tbi ott or rinatu 

I strmtlan building from which the entire operation of 
the plant Is controlled and directed 
There are three sedimentation basins tbe two larger 
ones covering about twelve acres and the smallest 
about three acres Water la carried to a depth of 
about fifteen feet and the total capacity U 120 000 000 
gmUcna or about one days supply Tip M Altera 
have each a surface of one acre and a capacity of 
2 000 000 gallons per 14 boor* Bach filter bed mere 
urea 1*2 by 263 feet, and It la oomphftely rooted over 
The floor I* of concrete and the grodnsdweb roof la 
supported by 176 columns each 22 Inches square 
■paeed 16 fett cotter to center Th* under drain*** 
or eol looting system constats of a central main eoUae 
tor attending down tha oentral bay, with lateral col 
lector* of vitrified tils* la each side nay tald tn open 
Joints. The col lectors are covered with on* foot of 
gravel varying from on* fourth Inch to tan* toehra 
in ilka, above which ta a layer of rend too feet thick 
An tn tercet in* feature U th* new system for acmptag 
the had* and cleaning aad reptoefafs tall m*& Tb* 
work ta daw by machinery taste** of by hand, aad 
ta* aystom ta tbe moat comptoto la pti# dtxmtry 
n$ coltaetora bwaata ta* Star tods fetf to ee» 
4aUa la tb* galleries, aad thaw mam* *Hh tb* 
main epedttit. Which lead* to ta* fi&red-estar rarer- 


a nataral woods* alog* at the bfck to the ptant bn 
been left aaokaa ge d Th* Utailvery of filtered wit* 
was began early Ih IN* Tjm fnU «e*«dty of ta* orig 
nai niton was ranched to l«$i and with th* ocnatnu 
tion Of th* tom tea ttn* tao mtara alto w areata 
PUUbtw* will b* swppBsd totah ywra Artnldn* -watw 

ErH snaSts 

trial Prato** _ * 






At crrtfafltatfea b«t timttm shaking for Hxnt 
tn mtmiM lntxrtahly tfg ns terna the liquid Into a 
•olM whit* mM it the moment of the solidifies 
tton the eoU tato tutantaneously becomes hot 
The property of mild camphor to rapidly melt Into 
a liquid com pound whenever ground or shaken with 
•olid chloral hydrate U need In the other teet tube 
The two them teals most be finely powdered sad the 
eampbor Is sprinkled with a few 4 rope of alcohol be 
fare being ground The two white powder* look alike 
and are saperposed in the tube two parts In volume 
of camphor being taken for one of chloral hydrate 
The shaking rapidly mtx« and liquefies them 
Large tabes or bottles of any tbickneaa can be used 
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direct or alternating current The Interruptions ob- 
tained with this type of Interrupter ere very high, 
being In the neighborhood of 1 000 per second 
The electrolyte and electrodes an contained In a 
wet battery Jar A wood plug ehould be turned to 
fit tightly in tbo top of tho jar and boiled thoroughly 
In paraOn to protect It from the acid fumes A glass 
tube « Inches long with an Internal diameter of Vfc 
Inch should be procured and a hole slightly larger 
than the external dlamoter of the tobn bored through 
the center of the wood cover The tube la be Id In poal 
tlon by a heavy brasa spring pressing agalnnt It For 
the anode a Mi inch round brass rod should bo stralght- 


To ossse two objects to change place that la, to 
pm from on* vessel into another and vice wreo Is 
* trick sometimes done by conjurer* What la nsw 


snuLn mis nw uiomo light strut. 

Uany people have wished to perform experiments 
with Oelasler tube* but owing to their high rout have 
not been able to do so 

By the following simple and Inexpensive method 
anyone who p n eseoe n i a one Imh or larger Induction 
00 U can make a very good subetltute for a Oelmler 
tube from any of the standard electric light bulbs 
Burned ont lamps or lamps in which the fllamonta are 
broken give the beet reaulti and can be had for next 
to nothing The effect Is muoh belter If the filament 
Is broken Into fine pieces, as It then dmn not Interfere 
wtth the discharge In the bulb Metal filaments ran 
♦•■lly be broken by striking the lamp with the hand 
bon lamps the filament to 


tn the pmformanoe described hare to the evident now- 
ttoarwmtton of the magician and the poaalMllty of 
'totalling the trick closely In toll light Tito vaaeto 
toed si* two perfectly transparent glass tsgt tube* 
Wv^ry spectator can see that they contain nothing bwtjf, ' 
the two substances about to change placv One of IbeeS^ J 
ip a fluid, transparent, cokniees liquid which Ah , 
'•bout one-half of the tube The other tube cantatas .A 
Bathing but a white, opaque powder Both tubes 
given to some skeptical spoctatoiw with th4* 

Oat they be kept well apart, on^ffebe hi eaol 
and that the experimenter should remember w 
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ened so as to slide very easily through the glass tube 
One end of the rod should be squared off and the other 
•ud threaded and a tai ped brasa ball fitted to It T li 
weight bv Mutilation feeds the rod Into tbi solution 
as II lb used One side of the ball should bo tai ped 
and fitted with a binding |m*t for ronnerttng pur 
pose* Th< cathode ronmlnta of a loud strip I by 1 by 
Mi Imh impended In tho solution from a maihlne 
strew thi thrraded end of which terminate* l n a bind 
Ing poet for (onnectlons To assemble Fill tbi Jar 
a third full with a 10 pei cent solution or Bulphurlc 
or nltrle at Id plate the wood covtr on Dimly luwev 
the glass tube through the hole till It I* % tub from 
the bottom of tbe lar and tighten the spring against 
It Then put thi rod through the dm aifto fill H to 
testing on the botti m of the Jar In use when the 
circuit through the apparatus \s •*«* wawriiuluit 
lug bubbles farm and break on the anode thus ml 1 
ruptlng the current If tbe fMsrraptsr la used oil 
alternating current the anode will wear down qulikly 
Connections using alternating current are Identically 


alternating lurrent constantly reverses poles ir 
inded for continuous work tbi elwtrolyti should 
cooled by running water through a tolled glass 
a In the bottom of the Jar This Interrupter will 



tbe bulb so that the end of tbe wire nata ln the 
sick Connect to the coll ns before and turn on the 
current The spark will jump through the glass and 
whatever air to In the bell will leak Into th< bulb By 
varying the aim of the bell different colored glows may 
bo obtained Tbs wax bell In Fig lit shews about 
the stoe for tbs best results with lS-eandle iiowtr lamps 
Different limp* give different results so that tbs exact 
sins of tho bell cannot bo determined and sirlatfoni 
are mors or less a matter of luck Almost every bulb 
mads sa above will show beautiful color effects each 
different from the other and ths results are well 
worth ths trouble 
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Ths statorolytto onmet Intsrrepter described hers 


m dr Af*» Mm *«y ha tom Plaos of ths tmqWsmma vibrator cm 
tt is to bs eperwtsd on M to U0 volts 
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a devlep which doe* away with Ibis m< 
contains a sharp noodle point which 1 
pushed through the Insulation until It 
slectrical contact with the wire within 
to made out of a hard wood handle bon 
Its whole length to the dlamett r of Oexil 
The small end Is then count* r bored to a 
eter and s plug to made that will drlvi 
the counterbore The next step Is to pn 
■toed sewing needle which is driven thn 
■a shown ln ths sketch The eye end 
la soldered to a length of lamp cord wt 











5*4 

through the handle u shown 


FOUEHCOFI ATTAOHVIIT FOB KICBOWOFU. 

Illustrated herewith Is a hit of apparatus by means 
of which polarised light may be used with any micro 
scope without changing the instrument Itielf The 
polariser consists of one dow n 4 x 5 inch glass nega 
tlves which have been thoroughly cleaned and dusted, 
and are contained in the original bos, which has Its 
top and bottom rut out, leaving Just enough card 
around Iho edges to hold the pistes In position 
The snalyser comprises a piece of blackened cork 
with a wedge-shs|>ed slot c ut In one side and a bit 
of black mirror firmly pressed into position in the 
slot at the polBrlstng angle Thla rests on the eye- 
piece of the ni'i roscopi and may be turned at any 
angle in the horlxontal plane Ihe black mirror la 
made of plate glass or cover gloss, coated on the back 
with a mixture of lampblack and shellac varnish or. 
if more convenient, laiupmack and glue The draw 
lug shoes the nrrangement of the apparatus with the 
M«ols’ i rossed A small scale may he attached to 
thn toil of the analyser, so that the angle through 
which It Ib turned may be noted 
This scheme may also be applied to a simple, or 
disserting, microscope For simplicity and 
combined with a high degree of efficiency, 
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Pour off the clear liquid, add another quart of water; 
stir well, allow it to settle, decant: and wash a third 
time. This will free the precipitate of Imptfrithe 
formed. Dissolve (4 pound cyaalda of potassium 3s. 
H gallon of distilled water Whan completely dis- 
solved, add a email quantity at a time to the chlo- 
ride of silver Btlr this well, and continue to add 
lbs cyanide solution until the chloride of silver baa 
only Just been dissolved. Allow a little time to 
elapse between each addition. When all the chloride 
of stiver is dissolved make np the quantity to 
gallons with distilled water This will be the right 
quantity to nil the wooden tank, with one ouaos of 
silver to the gallon Let this solution stand for 
twenty four hours, so that all dirt will settle, and then 
pour the clean solution into the tank. The solution 
is now ready for use. 

Two sheets of fine sliver about B Inches equare must 
be used for the anodes, suspended by either oopper 
or sliver wire hooks upon the copper rod (shown In 
the Illustration) attached to the wire from the carbon 
of the battery, while from the bent oopper rod the 
articles to be plated must bo suspended, this rod be- 
ing attached to the sines of the battery The articles 
to be plated must be cleaned by boiling them In a 
strong solution of common washing soda for twenty 
minutes, rinsing In water, and scouring them lndl 
vlduatly with a stiff nail brash dipped In pumice 
powder or brick duet Articles of German silver, 
brass, or copper, after scouring and being attached 
to the slinging wire, must be dipped Into a solution 
of one ounce of nltrato of mercury In a gallon of 
water This will give a chemically clean surface and 
cause the silver to adhere firmly when the deposit 
takes place togf silver bath. Three. ^ 



snssfeesri „ 

terr. Koto fee Jtigfe' >a mi rtfem &C 

■old to the Up** 'feet.satreae.it> top Bto*» W 
and allow fee action of the toe ceils to eoaUAue tofll 
1% penny weight ha*' tos^dissoivad from the StoSt 
gold. Remove fee tqrvm pot; throw sway IT ^ 
tmu, use fee remstalng liquid for the »" ' 
tog, and the plsee of ghost goto can to a 
•nods. Any article After being well etoei 
coated wife gold to this bath, giving a very rife'Sofcir.s 
Stale beer is the beet liquid to nee with a eetatqh 
brash to brightening the dspoelt prerlons to biiwiifijg 
tog. The brass wire brush used should be &mt ‘fto' 
gold than for ellver The articles after rinsing dkodU 
be dried In hot boxwood sawdust * 

line Plating —Articles can readily to coated toflfc 
tine by using the following solutions (Watts's prqO- 
ess) 1(4 gallons water, 1 pound cyanide of potas- 
sium, 10* ounces of 0.880 ammonia. Place this to one 
of fee tanks. Fill two large porous pot* with a Plato 
cyanide solution, consisting of 4 ounoss of potassium 
cyanide to 1 quart water. Place a atrip of sheet cop- 
per the width of the porous pot to each, and connect 
the copper with the battery aa for gold, using two 
large clean (Inc plates In the a 

tloa until about # ounces of sto T _ 

Remove the porous cells and throw the cow feats awajf. 


■ICBOSOOPI ABBABOXO A* POLABIIOOn. 


think this apparatus can be excelled The pleasure 
to be derived from Its use Is Infinite 


Those who wish to undertake the electro-deposition 
of »1WH a email scale whether ns a bu sinew 

or for pleasure will find that the apparatus and uten- 
h/la Jiuiii (leeirttHd will meet the ordinary require- 
ments 

The photograph reproduced herewith shows the 
wooden depositing tank and battery of an outfit In 
artual use The battery cells are made exactly as 
explained on page 445 of the SuioTitio Amkmcaw of 
May 88th 1810 

The depositing tank Is made in the same way, v, Ith 
Hu- exception that the Joints are put together with, a 
very thick India rubber cement of the kind used for 
repairing tires The wnodwnrk at the Joints Is first 
coaled with the cement, both at the grooves and the 
ends, and Is allowed to stand for an hour or two, 
when It Is rented again and put together either with 
walls drlwm in diagonally nr with screws The ex 
reus of rnblwr must be wiped off In the course of 
about twenty four hours the Inside of the tank must 
be coated with a burning hot solution of paraffin Pn 
ices the paraffin Is very hot, It will not penetrate the 
porou of the wood sufficiently to make It Impervious 
to any of the chemical solutions that the tank may 
contain Che wood uned In making a depositing tank 
must lx. well seasoned if possible use old boards one 
Inch thick so that when planed thn board Is not leas 
than seven-eighths or an Inch thick, and at all Urns* 
place i teats across the bottom, so that it will aland 
clear of the floor or work bench The rubber cement 
used for the Joints will not be affected by any of 
the depositing solutions The tank illustrated meas- 
ures 5(4 inches wide, IZV4 Inches long, and 11 Inches 
deep Five such tanks ns these should be made, to 
contain thn following cold working solutions, for sit 
ter, nickel, brass copiuu- and sine Gold and alkaline 
coppering solutions must lie worked hot, as will pres- 
ently lie dost ribed 

AHih-t Plating - Dissolve 8(4 ounces sliver in a 
glass flask by adding 8 ounces nitric acid and 1 ounoe 
distilled water Heat thi flask slightly and place it 
where the red nitrous rimes will pass off Into a flue, 
or out of doors. When the silver has become dis- 
solved, add a quart of distilled water, stir the mix- 
ture well, then add gradually about 5 flntd ounces 
pare hydrochloric Add. stirring ths mixture well wife 
a gta« rod. Place the Bask In a dark ptaoe while. 

e of aUver) U settling. 




color of 

con* run 

being nlffrel | 
copper la gp iHtollne coppering bath, can be 

usad ftltWMM or hot. If used hot, an enameled iron 
boiler wU^HWar the purpose, but the heat must not 
excocd ISO degree* Fahrenheit for a hath of the for 
nuila given Dlreolve % pound *ulphate of oopper In 
(4 gallon hot water Also (4 pound carbonate of pot 
ash In I quart of water, and about 10 ounce* cyanide 
of potassium in 1 quart water Add the carbonate 
of potash loluUon to the lulphate of copper fltlr the 
mixture well Add enough strong liquid ammonia 
to dlsaolve the precipitate Then odd gradually the 
cyanide solution until the blue color disappears. 
Moke up to 8 gallons with distilled water, and after 
allowing the sediment to subside, pour off the clear 
liquid Into the depositing tank. Have two anodes six 
inches square using the second anode according to 
the number of article* to be plated The two battery 
cell* above referred to will perform all the work of 
deposition that this article describe*. The cleaning 
of small iron or steel articles should be done Just as 
described above for silvering When fee articles are 
coppered they must be scratch-brushed before reoelv 
lag a deposit of nickel, stiver, or gold; then scoured 
wife fins pumice and water, They will than take a 
One deposit of these metals. 

(Told plating — Electro-gilding In s small way la 
best done by making fee gold solution as follows 
Dissolve In 1 quart of hot distilled water 1 ouace of 
cyanide of potarelum. Take a small porous pot and 
fill It about two-thirds full Plane It to fee toner ves- 
sel of an oatmeal kettle, and pout- to fels Stare) fee 
Wane* of cyanide solution, pouf a quart of hot 
water into fee enter vassal, add tote# to to- fee hott- 
ing point. TaJp <i of stool eoFPsr, b a pleas 
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Add 5 ounces carbonate of potash, stir until dissolved, 
let fee liquid stand until the dirty matter has subsided, 
and than siphon off the clear liquid, which la now 
ready for vure. Jfe the articles aa for silver, using 
_ qhoet tine for the anode A very fide deposit can be 
jySj&alned by this solution The articles should be re- 
rted occasionally to see that the deposit is going 
Ltlsfaotorlly If not, scour thorn slightly wife 
imtce and water, rinse, and return to fee hath. 
" an fee deposit Is complete, the articles may he 
dead In colPr or scratch brushed. 

Brant Plating — ftlftctro-brassfeg nan be dons by the 
I lowing solution, bemrfeff^to' tnlnd that metals at 
ame kind only mW he attempted. Wrought 
cast iron, of Steel must be plated separately 
fee 'following solution 4 ouneee cyanide of 
x dissolved in half a gallon of warm water, 
pounda carbonate of potaah dissolved In V4 gel- 
wster, 8% ounces acetate of copper dissolved to 
1 quart water, B ounces sulphate of sine dissolved to 
% gallon hot water Let all the solutions be cold be- 
fore mixing Add to the acetate of oopper solution 
(4 pint etrong water ammonia. 0.880 Just before 
final mixing, atlr tola well and add to It tto line solu 
Hon, together with another (4 pint strong ammonia. 
Stir this mixture well, then add the potash solution, 
and lastly the cyanide eolation. Allow this to stand 
offer making the quantity up to four gallons. At tto 
end of shout 18 hour* pour tto dear liquid Into tto 
depositing tank, for use. Clean the articles as tor 
silver slating, use fee battery coupled to multiple, 
end a large brass anode, arranged so as to regulate 
fee quantity of surface to fee liquid. Tto exact actor 
ean ha obtained by raising and lowering fee Anode. 
After « quarter "of an hour tto Articles must be rw 
moved, rinsed, seratch-brttshed, sad returned to fee 
bath for fee Baal deposit* In every cato to fee sfeo- 
tro depositing 4 metal*, especially to ito gold and 
brassing, fee sotor can be varied by moving fee arti- 
cle to and fro to tto notation ■*--*— ■*■ — 
vsr Is also affected by til* % . , 

much whiter wb to tto artiot* la ■ 

Pewter, lead, or alne artlelw m 
l«r*d previous to ffitTsrtng dr gliding, as wall as 
wrought iron and steel. Special solutions must to 
made for plating thee* articles upon a burgs scale 
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• w of the naekUM, and th* aviator 
he* ««nM tip octal* that (one mlss- 
. ' tag piston rtsga tt w * Wo of He 
,- cylinder* alto wad oil to esoaps by tha 
1 pigton and tool tba (park plugs. Than 
waa no interruption In tha (parking our 
rant auppllfld by tba high-tension Boaob 
magnate. At any rata, Hamilton 1 * fllgbta 
(bowed tba possibility of carrying mall 
and important dltpatahss, and It la lntor 
eating to note that Representative Shop 
herd of Texas haa Introduced n bill Into 
Congress calling for the Investigation of 
the Font Offlce Department Into the 
piano for the purpose of carrying uis 
Also a few days after Hamlttoi 
flight, the French war authoi Itli B com 
| manded M BlOrlot to cany a message 
l from the camp of Chalons to Paris, which 
' be did prompt)} In his monoplane wilh 
out any mishap During the present 
week Hamilton is tn experiment for I hi 
government at Nashville, Temi niton the 
dropping of exphtal mg from hla macltlnr 
These expei Inienta will be carried on (lur 
tag the maneuvers 

The nights of Guttles and Hamilton 
hare spurred many budding aviatoia to 
attempt In the near future some of the 
< rosa country fltghta for prizes, and new 
prizes are being offered almost dally for 
such feats We High to remind surli avl 
store that they aland a chain e of win 
nlng the SricsTinc AurniiAV 'Irophv If 
thei send In their mtiv to ug or to thi 
Aero Club of Auurlta twenty tour bourn 
In advance The aviator making the long 
Mt cross-country fllghL this year will win 
the trophy for 1910 


from the surface only, and no attempt U 
made to follow the emery “leads’ when 
they dip below the surface Thus their 
mining methods are thoroughly Chirac 
tcrlstlr of the Inhabitants of the entire 
Turkish empire — crude and antiquated 
Emery Imported from Asia Minor Is 
branded according to the seaitort from 
which It Is shipped, the seaport* being 
Smyrna. Kultuk and Syra, the railway 
are Knyujack, Aldan, and Azlxli k 
The different brands of course vary sc 
cording to ihe purity of the emery — the 
largei the amount of oxide of alumina, 
the I >ettcr the quality 

The Aim Mean mierv Is nilmd near 
I'eikiiklll. New link State Some very 


St WACTEIM KILO 

There are three qualities of emery used 
in this country— Naxos or Oreek, Turk 
lab, and American 

The Naxos brand la Imported from tb 
Island of Nsxoa tdreclsn Archipelago I 
Oreecs, the mines being controlled by the 
Grecian government Naxos emery ron 
talus a large percentage of alumina 
(about 60 per cent) This emery has s 
most excellent fracture, the grains being 
very hard and very sharp, and therefore 
especially adapted for use In grinding 
wheels. These characteristics prevent 
Its use, to any extent, for polishing pur- 1 
pg(et, sa It nslther "breaks down" nor 
granulate* under pressure of the work, 
as do the othef qualities (Turkish and 
American) An ideal emery for polish 
lng must present now cutting points con 
stantly The Naxos grains sre so hard 
and sharp that It does not properly gran 
ulats, therefore It Is not a desirable pol- 
ishing medium, except for certain special 
classes of work. Naxos emery, owing to 
It* large percentage of alumina, follows 
corundum In the scale ot hardness 

Good Turkish smery contains any 
where from 15 per cent to 16 per 
oent oxide of Iron (the larger the per 
rentage of oxide of Iran, the softer Is 
the emery) and It U used therefore ex 
elusive ly as a polisher on “hard work." 
Turkish emery bee a good fracture, and 
le Just tough enough to make It Ideal for 
polishing parpeses. 

American emery contain* about 45 per 
rent oxide of Iran, and U therefore the 
aoftest emery produced, yet Is- euccree- 
fully and largely used for certain classes 
ot “soft work." 

Host ot the Naxos and Turklah emery 
T Drought to this country com** In places 
ranging from the slse of a marble up to 
18 ar SO pounds In Vslght Formerly It 
krss brought over aa ballast la ships, bat 
' ft bscamt such an Important commodity 
oommsrclally, that during Uw last quar 
|»r rentury ft has bee 
.the water is regular 

7 if brought to the mu parti ot Asia 


J’SSo*' tataWr ■ sthed a t*o <■» ta tab* 



HlSgeiting a 
, nude from 
. Jr rtimolate ill hojx 

-Sidt Instance complete practical 

_ at for building tlie variona articles 

if the boy camper sre supplied by the direc- 

tions for making tramping outfit*, sleeping bags snd 
tsnt», alio guch other sheltere iu tree house*, el row 

*"ute, lognbina gnd cave* The wlnter’diiersinoa in- 
Inde lmdnutiona for making six kinds or skate sail* 
tight kinds of snow shots and skts, besides ire 

, kc outer*, sledges, lolioggans and a peculiar 

wedlsh contrivance called a “rmwolf Among the 
e mstruettve subjects covered are stirveting, wlg- 
x..L .......... - -hich 


and bridge building, u 


lever bridge, are descrll 

iSmo, 320 Pagm. 340 Itlattratioiu. 


Price $2.00 postpaid 

.Y BON ISSUED A SEQUgL TO THU BOOK EthTTUED 

The Scientific American Boy at School 

By K RUSSELL BOND 

rtskcsuutkr stnty of Bill' 
at taanlitig school Thty I 




Ht SareriMt The Modern O 

The dual Lock, H.mtla* with s C.irrrm The Clldlas 
Msehfce Cintrine Ideas The Haunted Knew Sun Dfsfc 

sad Clepsydra* 1 The ktah-Tail Boat Kite Photography Water. 

Kites sod Current SsiHag The Woudrn Csnoc We Bleyele 


of ancient hnslueera , 
-ting the luike Mg 


tm*. 3 IMA)W> 314 lllnttmtioru. Price $2.00 pottpaid 

The object of three books Is (a Instruct boys bow to build various devices 
end apparatus, particularly for outdoor tm The constructions sre fully within 
the scops of tbs average boy end the instructions are Interwoven in a story 
"which makes tbs booksinteresttng as well os instructive, 

MUNN k CO,, be., Pnbfakm, Ml Bro*dw»y, New York 
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l|*K KFK HWF 1 |io flml tltun nnm 
'< tirimtl mars. grain 
arc the tint gtaln " and 
•t “flours " In addition lo 
* still finer flours These 
■ | are* cHuerlall) flip and imed principally 
, In optical wink 

About Wi per cent of all ftpety Is 
with water and thin ‘Mown’ 
[Jwlth a blower to remove the micaceous 
ISIH Inti a Bull other foreign matter Ent 
■y ho Lri moil or courae costs more to 
[[produce, bat this trewtment result* In a 
■ article — one whl ta will rut more 
1 1 kit nly and be more durable than other 
1 1 wise 

Much Improvement ha* taken place In 
Ihe manufacture 
learn, the principal Innovation being the 
1 1 nncnnl rating’ . ischlne through the 
use or w hlrh the uiterv I* ‘mulled ” This 

I I process also ri move* the micaceous a 
elates and rellivi* the emery of low 
| grade ore 

The loiisunipllon of unery in this ci 
[ | try for both grinding wheel* and polish 
lng purpoais, In lino was about 1 DUO 
1 1 abort tons or is mu, Out) pounds 
Ennry Is a commodity In the 
| factoring world which Ih absolutely In 
I dispensable and the use of It I* con 
I stantly Increasing Then la no material 
| for polishing purposes which enuld be 
ni-cssfully substituted for tbi reason 
1 1 that It la peculiarly fllted for this work 
| ] For polishing piiritom* corundum I* too 
it the other hand garnet, quarts, 
and flint are entirely unfitted — they lack 
that physical property of toughnesa 
whli It Is possessed to a marked degree by 

emery |t< 

It Ih stated in the Electrical World that 
of the 5 OOO.OOO horse power actually rep- 
1 1 resented by the Niagara Fall*, ouly about 
i per oent, or about 170 000 horse power, 
a been thus far utilised Of this, 126 
0 horse-power Is employed In electro- 
rhemlcal processes 66,000 horse-power 
for railway service 36 400 horse-power 
for lighting, and 45,600 horsepower for 
various Industrial services Nearly 12 r >, 
D horse-power is transmitted lo points 
ire than ten miles from the falls Of 
Is amount 12,300 horac-powrr Is trana 
llmltted over a distance of more than 100 
|| mil**, while 33,500 horsepower Is Iran* 
| mlttsd between 76 and 100 miles 
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